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THE TWC FOLD PURPCSE OF THIS STUDY WAS TO (1)
INVESTIGATE THE RELATIVE EFFECTIVENESS OF GRAPHEMIC AND
PERCEPTUAL REPRESENTATIONS IN TEACHING CONCEPTS OF FOREIGN
LANGUAGE WORDS, AMD (2) DETERMINE WHAT HAPPENS UPON
PRESENTING SUCK REPRESENTATIONS IN THE CONTEXT OF OTHERS. FOR
THE PURPOSES OF 1HIS STUDY, A PERCEPTUAL REPRESENTATION WAS
DEFINED AS “A COLOR OR A LINE-DRAWING* OF AN OBJECT, AND A
GRAPHEMIC REFRESENTATION AS AN "ENGLISH NAME FOR A COLOR,
GEOMETRIC FIGURE, OR AN OBJECT." STUDY PARTICIPANTS WERE 136
SIXTH-GRADE PUBLIC SCHOOL CHILDREN. USING VARIOUS TREATMENTS,
THESE CHILDREN WERE TRAINED FOR LISTENING COMPREHENSION OF 12
JAPANESE NAMES FOR COLORS AND OBJECTS, AND THEN TESTED FOR
UNDERSTANDING OF THESE JAPANESE WORDS IMMEDIATELY AFTER
TRAINING AND 1 WEEX LATER. READING COMPREHENSION WAS ALSO
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TUAINING RESULTED IN BETTER LISTENING AND READING
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PREFACE

This research had its inception in work begun earlier by
Mr, Kunihira at San Jose State College. Mr. Kunihira has had a
long-term interest in variables influencing language acquisition.
His earlier work studied aethods of language instruction which
required the learmer to act ov* the actions described in words
being learned. He demonstrated the utility of this procedure.
‘Oﬁviouslyg not all language can be acquired in this fashion
because not all language symbols can be readily translated into
physical movements, When Mr. Kunihira began his doctoral study
at Stanford University, he began to explors with me other kinds
of instructional variables which might inflnence acquiring a
foreign language.: The study reported here represents one experi-
mental test of the power of a set of variables potentially
relevant to language acquisition.

Although the material being luarned, the dependent variable

in this study, is a limited portion of the vocabulary of a foreign
language, the results of the study have relevance to the general
problem of acquiring a symbol system. Since many symbol systems
have both  perceptual and gféﬂhemi@ representation, assessing the
effects of various modes of pfesenting the sywbol system to a
Yearner has utility not only for‘instrﬁction in foreign language
but alsoffor instruction in other subjects involving the acquiring
of a symbol system.

We also hope that this experiment will illustrate for our
colleagues in foreign language instruction the feasibility of a
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a rigorous experimental attack on the problem of language learning.

In expressing this hope, we are not implying that they are partic-
ularly obtuse to the values of the experimental method. However,
it is our impression that ianguage instruiﬁion has had to depend
on research done in classrooms and under conditiors inimical to

tight experimental control. To the degree that the methodology

employed here is illustrative as well as instructive, it will

stimulate experimenting in controlled si@uations to study how a
foréign language may be acquired.

We are particularly grateful to the Palo Alto Unified School
District and specifi~ally to the principals, teachers, and

¢hildren in the Barron Park, E! Carmelo, and Escondido Schools.
possible,

We wish to thank Dr. E. R, Hilgard and Dr. R. L. Politzer
of Stanford University for their many valuable suggesiions and

eriticisms on the findings of this study.

F. J. McDonald
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CHAPTER I

INTRODUCTION

Objectives of the study:

The main purposes of this study are to investigate the
relative effectiveﬁess of graphemic ang perceptual representa-
tions in learning the concepts of foreign-language words and
to determine what happens when they are presented in the con-
text of other representations.

Underwood {1552) differentiated between symbolic and
perceptual presentations. He stated, "Presenting an object or

a picture of an object will here be called a perceptual

presentation of a stimulus; presenting the object name will be
called a symbolic presentation. Thus, a picture of a fish is
perceptual presentation (sic); presenting the word 'fish', a
symbolic presentation'" (Uanderwood, 1952, p. 213, italics mine).
In this study some subjects will learn the concepts of foreign~.
languag;1;6rds from vresentations of them along with the colors
or simple line-~-drawings that represent the concepts of these
words. Another group of subjects will learn the concepts of
these foreign~language words as they are presented along with
their English equivalents in printed form. These English words

in printed form to be presented to the latter group are called

graphemic representations; while the colors and line-drawings

of cbjects to be presented to the former group are called

tual re‘reaéntatians.




The first major objective of the experiment is to deter-

mine the relative effectiveness of tue graphemic and perceptual

representations in learning the concepts of foreign-ianguage

words.,

These representations may be presented singly aloag with

‘i a foreign-language word as a paired-associate or with one or more

other repr-sentations with an arrow (or in some otaer appropriate

way) indicating which representation is associated with the word.

The representations which are not the proper representaticn con-

stitute th~ discriminative context. When red is presented with

yellow and blue with a foreign-language word for red, yellow and

blue constitute the context for the proper representation, red.

The second major objective of this study is to determine the

influence of the discriminative context in learning the concepts

of foreign-language words,
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The need for the stu@z:

Kunihira (196650fouud that the development of listening pro-

ficiency for a second language was facilitated when the learner
was required to respond physically upon hearing utterances in the
foreign~language. In that study a'subjéct in the experimental
group observed a model and physically reapondied as the model did

when he heard Japanese ntterances. For instance, when he heard the

Japanese command, "Aruke" meaning "walk', the model and the subject

walked togethefo Other commands were "Maware" (tﬁrn),,"momare"

(stop), "Tobe" (jump), "Hashire" (run), and "Suware" (sit). In three
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short training sessions or within 27 minutes of total training

time the morphological and syntactical complexity was increased
to the level illustrated by the following examples:

RN

Tsukue ni aruite itte enpitus to hon o oke.

(Walk to the desk and put down the pencil and book.)
Mado ni hashitte itie hon o mctte tsukue ni oite isu
ni suware.

(Run to the window, pick up the borok, put it on the

desk, and sit on the chair.)

The experimental group, who responded physically te the
Japanese utterance, was compared for listening comprehension of
Japanese utterances with three control groups who learned by more

traditional methods. One control group sat and observed the

model execute the physical movements when they heard a Japanese

utterance. Another control group simulated a traditional method
for listening comprehemsion in which the learner hears an utter-
ance in a foreign language and then hears its English translation.
The last control group simmlated a traditional method in which
the student learns the meaning of a foreign-language utterance by
reading its English translation. The subjects in this group read
the English translation in a booklet as they heard a Japanese
uttarance.

The first control group wes different from the experimental
group mainly in that it did not emit an overt physical response

to a given utterance in Japanese., Furthermore, the subjects in
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this group observed the model approach the decor, window, desk,

and chair, and pick up and put down different objects; but their

perceptual experience with these objects was different in that

'-‘ g

they themselves did not approach or handle these objects. The

second and third control groups were different from the experi-

.} mental group and the first control group in that they were

trained in a room where these objectc were not displayed nor was

| _ their attention called to them deliberately even when they were

oty

present in the room (e.g., doors, windows, desks, chairs, etc.).

The listening comprehension of the experimental group

was extremely high and significantly better than that of the

control groups, especially when it was measured two weeks after

training. The experimental procedure for second-language learn-

_

} ing demonstrated its greatest power for the learning of complex

Japanese as exemplified in long utterances and ncvel utteraaces,

when a novel utterance was a new arrangement of structural

components the‘sﬁbjects had already learned. Although the
structures of the Japanese utterances used were grammatically
simple, in that therc were only equivalents of subjects, predi-
cates, prepositional phrases, the word order of Japanese is quite
different from that of English and the occurrence of particles
is unknown in English. Understanding these long and novel utter-
ances means that the experimental subjects not onry recognized

the key words in a long or novel utterance and understood their

meanings but also must have developed some understanding of the

linguistic structure of the Japaneselanguageu
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However, the study did not clearly indicate the factor or

factors that contributed to the stronger retention of the under-

standing of Japanese utterances as shown by the experimental
subjects. Although the physical movements made by them were con-
sidered to be the main variable, there were other variables which
were not fully controlled in the experimental procedure.

For instance, the perceptual experience with the objects
used in training was quite different among the experimental and

the control groups. It is probable that the experimental subjects

had the advantage of stronger motivation because of the novelty

of the learning method and their active participation in the
training procedure (e2.g., by running and jumping with the instruc-

tor). They also had the advantage of clese proximity to the

instructor as compared to the first control group which watched
! him from a distance and the other two control groups which merely
heard the instructor's voice.

It is also possible that the experimental subjects who

y executed physical movciments with the instructor could have

received reinforcement which the instructor inadvertently gave
out (e.g., by a siight nod of his head or a look of approval)
when the subjects responded correctly. On the other hand, the

experimental subjects who emitted a wrong response after hearing

P M S e

a Japanese utterance (because they were encouraged to emit the

response without waiting for the instructor's performance as

G &

soon as possible during training) might not have had sufficient

U

time to do so. Or, they may have simply failed to emit & correct

response with equal force to counteract the wrong response habit

ki L
o
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learned in the first emission of a wrong response. Ever when

the subject did correct a wrong response emitted first, the

Japanese utterance was not repeated before this corrected
response, It must be admitted that the contiguous relation-
ship between the utterance and the corrected response was very
weak, if it existed at all.

In order to determine more precisely the influence of
physical response in verbal learning, a series of experiments
must be designed to evaluate the relative effectiveness of the
several variables uncontrolled in the experiment described

above and of others which may have influence in the development

of listening comprehension,

One of the variables which deserves careful analysis and
evaluation is the perceptual experience of the experimental
subjects during training. Was their stronger retention of lis-
tening comprehension of Japanese utterances partly due to direct

perceptual and sensory experience with various objects used in

training? Fuarthermore, the experimental subjects were placed in

a situation where they were required to choose from among many

objects when they heard the Japanese name for an object (e.g.,
whether to pick up a book, pencil, or paper)., In addition to
this choice-making experience, they were required to approach i
(e.g., to a door) or approach and pick up (e.g., & book on the

desk in the opposite corner of the room). In other words, these

subjects received direct perceptual and sensory as well as f

kinesthetic confirmation of the correct choice they made (which

they did because they were more carefully following the model in
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these complex situations).

As indicated in a previous study (Xunihira, 1966), if the

, . . .-
subject develops superior listening coaprehension when he chooses

from smong several objects and plcks up the proper object upon
hearing the foreign-language name for the object instead of just
watching the model perform the operation, or listening to or

reading the English equivaleﬁt; it is necessary to determine

i
TN, T ST e T e R Y IR .
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whether the effect is due to the ggychologicaliprecess of choosing

the proper object from among several alternatives, or to the

physical response of picking up the proper object, or to their

interaction. Again, the psychologicai process of choosing the
Sy

proper object from among several alternatives may be separately
appraised by evaluating
1. the influence of the perceptual context provided
by the irrelevant alternatives (here called the

discriminative context), and

2, the influence of making a choice from among several

alternatives.

The influence of the discriminative context may be deter-

mined by comparing the relative effect on learning the foreign-
language name for an object when it is presented alone and when

it is presented in the context of other ob;jecfs° The influence

of making a choice may be studied by comparing the relative
effect\onllearning the foreign-language name for an object when
the subject is required to choose a proper object from among

several alternatives and when he is given an array of the same

{3 ¥ 5 SR e
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objects with the proper object indicated by an appropriate means.

The scope of the present study is ilimited to providing informe-
o
tion on the effect of discriminative context when the proper

object is indicated (or when choice-making is not involved).

Review of literature:

A review of literature indicates that there is a lack of
basic research and consensus on tﬁe psychological procesces
invqlved in this learning. Early studies yielded conflicting
results on the rgiative effectiveness of graphemic and perceptual
representations. For instance, three studies reported by Huse
(1931) reached different conclusions. One, a study by Peterson
in 1903, found that nonsense syllables were better recalled when
they had been sssociated with object stimuli than with words. A
second, by Schlueter in 1914, corroboreted the above findings but
obtained better learﬁing scores for nonsense responses paired with
words. A third study, by Netschajeff in 1908, indicated that
nonsense responses were both learned faster and retained longer
when they had been asscciated with words rather than with objects.

Carroll (1963, p. 1077) states that "most of the evidence
has favored pairing with pictures‘and“the likeod After listing
several early studies on this problam, he declares, "Many of the
other studies are limited in design and should be repeated.”

Many of these studies were carried out in an actual classroom
1anguage-learnihg‘aituation without adequate control on the char-A

acteristics and the manner of presentation ¢f the materials.
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Another source of difficulties seems to be that these
workers in verbal learning experiments have not tested thelr
hypotheses in simpler lenguage-learning situations. For instance,
Wimer and Lambert (1959) employed nine object stimuli, some of
which were objects with multiple cues (e.g., a gold=colored ring
with green stone). The present study proposes to test the hypoth-
esis with two different categories of simpler perceptual represen-
tations,

A review of literature also indicates that information
directly related to the function of the discriminative context in
verbal Iearni;g is almost nonexistent. Experiments in paired-
associate learning are nct relevant to the present problem. The
paired-associate paradigm that has been traditionally employed
involves association of a single stimulus item with a single
response item in each pair (e.g., A =-- my B -~ n, € =~ o, 2tc.).
The paradigm of the learning task involved ia this study calls for
association of a stimulus item with one of three response iteus
presented simultaneously with the proper response item being indi-
cated (e.goy, A == g: n, o3 B =~ x, ¥y, ﬁ} C -= p, %: r; eLc.). The
investigator has not come across any study in paired-associate
learning that employs the latter paradigm.

| One might generalize from experiments in concept formation
except that the instances and non-instances of a concept are pre-
sented sequentially and not simultaneously (Smoke, 1953; Hovland,
1952; Archer, 1962; Huttenlocker. 1962). Spiker and his colleagues

(Spiker, 1963) and Kendler and his colleagues (Kendler, 1963)

I b e
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presented subjects with two visual stimuli simultaneously, btut the
problems they were concerned with are not directly relevant to the
present problem. Sp.ker and his group were interested in verbal
influence in discriminatien learning, whiie Kendler and his group
were concerned with the problem of reversal shift.

On the general problem of selecting a proper response
from simultanecusly presented alternatives, programmed leérning
literature might be helpful. Skinner (19561} and the writers in
the field of programmed learning who use Skinner's theory usuwally
regard the contextual stimuli as distracting (for oxample, they
preier coanstructive-answer responding to multiple-choice respond-
ing). However, Coulson and Silberman (19523) found that multiple-
choice responding took significantly less time thﬁp censtructing
esponses but found ne significant cover-all ditferences using

either multiple~choice or coenstructive-regpense criterion tesgts,

But, Fry (1960) reported that constructive-respending in training
produced significantly better results than mnltiple-choice
responding when thé subjects learned 16 English-Spanish paired
associates. Zeaman (1958) found that in teaching retarded chil-
dren better results were obtained with multiple-ciicice responding
wher only two choices were provided than when three or more were
used.

This meager evidence is at best very inconclusive.
Schram (1964, p. 8) declares, "On the question of whether students
should write out their response, rather then merely ‘thinking® it

or selecting one from a multiple choice of answers, the evidence
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is not clear." This study (which attempts to determine the

relative effectivansess of graphemic and perceptual representa-
tions in learaing the concepis of forajpgn-language words withi$
simultaneous presentatien of reprasentations) should shed some

new light on the psychological prosesses invelved in verbal

learaing.

" %

Hypctheses:

The results of the investigator’s previous study (1966)
and most of the other studies cited in the previous section
suggest that perceptual representations should be umere effective
in training for listeniug comprebension of foreign-language words
than graphemic vepresentations of their English eguivalents.
Hypothesis 1 predicts this expectation.

The observations made during ths pilot studies indicated
that cubjects who heard utterances in a foreign-language and
phy cally responded to them in training were alse able to under~

stand the utterances when they were required to read the ntterances

presented in Romanized spelliag. No direct test has been made to

determine the relative effectiveness of perceptual and graphemic

repressntations in developing this reading comprehension (ability
to understand the graghemic representations) of foreign-ianguage
wordes, However, generalization from Hypothesis 1 suggests the
superior effectiveness of perceptual representations. Therefore,
Hypothesis 2 predicts this ezxpectation.

The prediction made in Hypothesis 3 is based on generali-

zation from a recent pilcet study in which children in the 5% and
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61 grades showed superior understanding of Japanese names for
seven different colors when the colors (in perceptual representa-
tions) were presented in the context of other colors (one or two)
than when they were presented singly. The study also indicated

that a context of two colors resulted in hetter retention of the

concepts of Japanese words than a coutext of cne color. However,
the present study is different frowm the pi*ot study in that it
invoives line-drawings besides colors.

The prediction made in Hypothesis 4 is based oa the expec-
tation that when a word is presented in the context of other words
the context would be 4distracting as Skinner predicted., However,
this prediction is a tentative one because the direction of the
relation may be a functicn of the age of children, the size of

*

words, the abstractness and complexity of concepts involved, etc.

The following hypotheses are propesed for teasting:

Hypothesis 1. Subjects, whe during trajuwing bear a foreign-

language word alcng with a perceptual representation of its Englisa

[t

equivalent, will be superior tc subjecis whe hear the foreign- ;[

langusge word along with a graphemic representation of its Englich LQ

equivalent on a test that reguires them (1) to recognize the

= AI-JI- P I ,l . I _

perceptuai representaticn of the foreign-language word, (2) tc rec- i

ognize the English cquivalent, (3) to write the Engiish egquivalent. 4

Hypothesis 2. Subjects, who during training hear a foreign-

language word along with a perceptual representation of its Engl.ish |

equivalent, will be superior to subjests who hear the foreign- {ﬂ

RN oot AR
i) e v e LT

language word along with a graphemic representation of its English LE
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equivalent on a test that requires them to read the Romanized

then to choose its English equivalent.
Hypothesis 3. Given subjects in training hear a foreign-.

language word along with a perceptual cepresentation of its

English equivalent presented simultanecusiy with two (Condition

2) or nome (Cc-dition 1) of the other perceptual representations
with the correct representation always indicated; then the sub-

jects in Condition 2 will be superior to those in Condition 1 on

a test that reguires them (1) to recognize the perceptual repre-
sentaticn of the foreign-language word, (2) to r«cognize the
English equivalent, and (3) to write the English equivalent.

Hypothesis 4. Given subjects in training hear a foreign-

ianguage word along with a graphemic representation of its
&

English‘equivalent Bresented‘simultaneouslx with two (Condition

2) or none (Condition 1) of the other graphemic representations
with the correct representation always indicated; then the sub-

jects in Condition 1 will be superior to those in Condition 2 on

a test that requires them (1) to recognize the perceptual repre-
sentation of the foreign-language word, (2) to recognize the

English equivalent, and (3) to write the English equivalent.

Training and test paradigms:

The type of learning involved in this study is essentially
multiple-response learning (Underwood, 1949, p. 384) which con-

sists of "an integration cf a series of discrete responses to

disc#eta stimuli."” The design of the study utilizes modified forms
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of paired asscciate lists., Traditionally, in paired-associate
studies both the stimulus and the response terms are presented
to the subject in printed form either simuitanesusly (e.g., on a

flash card) or sequentially (e.g., "n a memory drum). However,

in this study the subject hears the stimulues term (a foreigne-

langnage word) end at the same time sees the response term (a

perceptual or graphemic representation with or without discrimi-
native context).

The design of the present stndy is similar to the paired-
associate study in which one of the terms is a nonsense syllable
and the other a meaningful term. In the training procedure pro-
posed in this study the subject hears a foreignmlanéuage word
(which is meaningless before training) and learrs to associate
it with a meaningful term (a color, a line-drawing of a well-=
known object, & geometric figure, or an English word), The for-
eign-language word, which is a nonsense term before training and
elicits merely an attending response in the subject when he hears
it, becomes meaningful and tends to elicit a response similar,
if nesv identical, to tﬁ%t whiph is elicited by the perceptual or
graphemic representationﬁwith which it is associated. For exam-
ple, the Japdﬁese word,;gggjhafter becoming asscciatéd with red
cblof,“tends'toeliéit a response to say or write RED when the
sﬁbject heams aka againg | |

The\prbééssiof learning jnvoived is essénﬁially that of
learning a second léﬁga&gayin the clossroom situation which Ervin

and”degood (1965, ppo”1§9§i42) cail‘“a comybund‘i&hguage system"
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in their theory of bilingualism.
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By adopting their schematic

representation of the development of compound bilingualism, the

learning process involved in this study may be described as

follows:

Paradigm of training:

Auditorily~given foreigr-
language word (2.g., sound

of "Aka')
NE

CSs

ges -

Perceptual&r
graphemic repre-
sentation (e.g.,
a red cclor patch

A
Implicit mediatiag
response (e.g.,
color image of red)

B vt -_—
i f

!mediation procees |
‘ |

‘rs‘-w s aes o - -~ o s [ §

Repressntational |

1 m |

Responsggproduced
stimmlus (e.g.,
stimulus cue to
write RED)

or RED)

It ie assumed that the subject has in his repertoire of

learning prior to the training in this study the chain of UCS-— -2

'iﬁ{wasmu In other words, when he reads the English word, RED

(i.e., @ graphemic represeatation of red), the experience elicits

within him a representational process. This representational

process is said to consist of the implicit mediating response

(rm), which uway be a cgler image sf red, gnd the rggpopaengqduced
stimulus (s_), which may be a stimulus cue to say "red" or write
RED or even to elicit an emotional response associated with red.
In training, the subject listens to a foreign-language
word along with a perceptual or graphemic representation of the
concept of the foreign-language word. By the principle of conti-

guity the foreigan-language word becomes a conditioned stimulus

e ;
2 TR e P A rrd ity B O R . -




P e e R A e L LN SES VYR AE SRS SO SIS (VRS USSR S Y NFPS PV PP SRS R g

16

(CS) by being associated with the conditioned response (CR),

which in this case is the implicit mediating response. Thus,

by conditioning, a new chain of‘cs-~%rd-~>sm is formed, For

instance, when the sdﬁject hears "aka" (CS), the color image of

red as an implicit mediating response (pm) is elicited witihin

him, and it in turn gives rise to a response-produced stimulus

cue (sm).

5} Hypotheses 1 and 2 compare the relative effectiveness of

the representational mediation chains (rﬁu_asm) which are elic=-
ited by the perceptual representation (Experimental Groups I and
II) and the graphemic representation (Experimental Groups III

and IV) when they are conditioned tc a foreign-language word.

Hypothesis 1 tests their relative effectiveness in the develop-

o o AR Ml e et R R AR e

ment of listening comprehension. Hypothesis 2 tests their

relative effectiveness in the development of *'reading" compre-

hension as defined in this study (see page 43 ).
In testing Hypothesis 1, the foreign-language word, which

 has been conditioned to the representational mediation chain

(ro .;:)*sﬁ) by training, should elicit the implicit mediating
response (rm) and the response-produced stimulus (sm) upon heej'-
ing the foreign-languege word. The response-produced stimulus in
:IE 7 | turn functions as a cue snabling the subject to choose the correct
| representation, either perceptual or graphemic, and to write the

graphemic representation. For example, after the subject hears

tation (or a pateh of red coler) initraining; he will be required

iil L, | a foreign-language word "aka" along with its perceptual represen-
i
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; to choese ithe red color or the English word RED out of four i
; l alternatives and to write the English word RED in testing. j
' In testing Hypothesis 2, the subject will be required ;
' to read the orthographic representation of the foreign-language ?
.. word (e.g., Romanized spelling of the Japanese word) and then
| cheoose its English equivalent out cf three alternatives., For
l example, when the subject is required to read the Japanese word
"aka'" in Romanized spelling, the similarity of his pronunciation
B l and the sound he heard in training should elicit the representa-
| l ticnal mediation chain (pﬁf-qsm) which has been conditioned to
i the foreign-language word., Since the ;eéponsew@roducea stimulus
! I (sm) in this case functions as a cue to say or write RED, it
2 should enable the subject to choose the English word RED when he
,  l reads "“aka'.,
I The training and test paradigms involved in Hypotheses_3
i and 4 are essentially the same as for Hypothesis 1, which have
I been described above. Hypotheses _5_» and 4 are concerned with the
3 relative effectiveness of thé discriminative context ia the
|

development of 1iatenins comprehension.

;
| ! .‘ i
i’“f s l
' ) R
1. 3
| I }
; B 1] y
b 4
}w; 4 g
4 . 1
H |
3 |
i B |
o 3 3 !
-i? H } |
d . |
!
i
2
i




1 y _
! ll
|
I
CHAPTER 11

£t et i e s

e el T e e

METHOD OF INVESTIGATION

To test the hypotheses, four treatmeunt groups designated

as Experimental Groups I, II, III, and LV were trained for

listening comprehension of 12 Japanese nawes for colors and ob-
jects and then tested for understanding of these Japanese words

immediately after trainiag and one week later.

Subjects:

The subjects were 136 sixth-grade public school children
in the Palo Alto, California area. The area has a predominantly
middle-class white population with more than average education.

The School and College Ability Test (SCAT5 scores were_available

for all the children participating in the experiment.

The subjects were trained in groups of 20 to 30 children
and were randomly assigned to the four experimentgl groupe by
randomly distributing an equal number of four different kinds of
training booklets. There were 34 subjects in each treatment
group., Male and female subjects were not assigned in equa. num-
bers to each group. It was assumed that sex differences would
not be significantly related to verbal learning at the simple

level studied in this experiment.

I. GENERAL PROCEDURE
The experiment was so designed that training under four

different treatments could be conducted in thevsamqpsettingAagd

18
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while at the same time randomly assigning sﬁbjects to four groups.

The following general procedure applied to all groups.

Familiarization procedure:

When subjects were seated in a classroom, the Exercise
Sheets (Aﬁpendix A) were distributed. The Exercise Sheets con=
sisted of two pages, each page presenting six English words in
the left column to be matched with six é@l@rs and line-drawings
of objects in the right coiumn. The subjecté were asked to
complete the task in five minutes after the following instruc-

tions:

You are going to learn 12 Japanese names
for celors and objects. The Exercise Sheets will
shiow you these colors and objects and what they
are in English,

In order to make sure that you can name the
colors and objects in English we want you to draw
a line between each English word and the color or
object it represents, for instance, the word ‘red’
and the red color.

After you connect all the English words and
the colors and objects, we want you to write the
Erglish words under the colors and objects in
order to make sure that you know how to spell these
words,

Now you may work on the Exercise Sheets. There

are two pages. You have five minutes to complete
them.

Training for listening comprehension:

When the Exercise Sheets were gathered, the Language
Training Booklets were distributed. There ware four different
kinds of booklets, one for each treatment group. The training

booklet for Experimental Group 1 presented in each page a color
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or a line-drawing of an object, while the subjects in Experimental
Group LI saw in each page three colors and line-drawings with an
arrow indicating one of them as the proper perceptual representa-
tion of the Japanese name they heard. The training booklets for
Experimental Groups III and IV were different only in that they
presented English words in printed form (graphemic representa-
tione) instead of colors and line-drawings of objects (perceptual
representations). The subjects in Experimental Group III saw oue
English word on each page, while the subjects in Experimental
Group IV saw three words with one of them indicated by an arrow.

An equal number of these four different kinds of training
booklets were distributed randomly, thns assigning the subjects
randomly to four groups. Before training began the following
instructions were given:

You have before you the Language Training Booklets
for 12 Japanese words. When I play the tape recorder,
it will tell you when to turn each page by calling the
page number.

On each page some of you will see a color, a
picture, or a word, The others will see three color
pictures, or words with the correct one indicated by
an arrow. You must pay close attention to the color,
the picture, or the word as you listen tc¢ the Japanese
word for it. The Japanese word will be repeated three
times. When the tape recorder calls the next page,
immediately turn to the page. Be sure that the page
number on the right top corner of each page and the
number called by the tape recorder are the same.

Then, the experimenter played the tape recorder which

reproduced the voice of a native speaker who pronounced the

Japanese word for each page of the training boocklet three times
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at an interval of 5 seconds. After the third calling of the

Japanese word, the tape recorder instructed the subjects to turn
to the next page. Five seconds were allowed for this.

The training booklet presented each of the 12 Japanese
words four times in a random order. There were 48 pages in a

booklet, and it tock about 20 minutes to complete the training.

Immediate retention test

Upon the completiocn of the training, the Exercise Sheets

for Japanese (Appendix C) were distributed, and the subjects were
asked to copy the serial numbers of the training booklets and to
write their names on the cover sheets of the Exercise Sheets.

Then, the following instructions were given:

We want you to show if you can recognize c¢aslers,
objects or English words when you hear the Japanese
worde you heard in training. So, there will be
exercises for yeu to choose one cclor or one picture
or one English word out of four.

We also want to know if you can write the English
word when you hear a Japanese word., When you see a
blank after the number called, we want you to write
the English word.

The tape recorder will call out the page number
and the number for each exercise and then it will
pronpunce the Japanese word itwice. As scon as you
hear the Japanése word and understand it, check cne

s¥ four colors, pictures, or English words which you

think is the meaning ©f the Japanese word. If you
cee a blank after the number, write the English words.

The Exercise Sheets for Japanese consisted of two parts.

¥

The first six pages constituted the first section which the sub-

jects were tested for their ability to recall thé‘meaning‘cf the
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Japanese word when they heard it. In this section there were 12
items in which the subjects were required to choose one out of
four perceptual representations”‘(iaeos cclors and pictures), 12
items to chnose one out of four graphemic representations (i.ecy
English words), and 12 items to write English words.

These three differént kinds of measure for the retention
of the meanings of the Japanese words, in all %6 items, were
randomly arranged. Each page of the exercise sheets presented
six items with a constraint that the same Japanese word was called
ocut by the fape recordef only once for each page.

The tape recorder called out the number of each exercise
and then pronounced the Japanese word twice with a five-second
pause between. Ten seccnds were allowe& after the second célling
of the Japanese word for the response. The;g the tape recorder

called out the number of the next item and five seconds passed

before the next Japanese word was pronounced. The first section

of the retention test took about 12 minutes.

The second part of the test measured the subjects' ability
to read the orthographic representations (in Romanized spelling)
of the Japanese words and to understand their meanings. It con-
sisted of 12 exercises. In the¢ left column, 12 Japanese words
were printed in Romanized spelling. After each Japanese word
there were three English words, one being the correct translation.
The subjects were asked to check the correct English word. They

were given five minutes to complete the task,
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One-week retention *test:

A week later the experimenter returned to the same class-
room and administered the second retention test (Appendix D)
similar to the first retention measure. The only dirfference was

that the order of items had been randomly rearranged.

Schedule of training and retention measure-

Table 1 shows the type of training for the four Ryperi-

mental groupe and the schedule of retention tests.

TABLE 1
0 TRAINING AND RETENTION TESTS
‘H ‘ V . “ - ‘
Groups | Experimental | Experimental Experimental | Experimental
! i | | :
Events | Growpt | Greup II_ | Growp 111 | _ Group IV
Familiariza~
tion procedure  The Exercise Sheels (identical for all groups)
1
| o The Language Training Booklet
I i | .
Training )] perceptuaﬂjﬁ perceptual | 1 graphemic | 3 graphemic
lrepresenta=- | representa- i representa- | representations
[tione per } tions per - tions per | per page
~page _ ipags ) _page | page_
Immediate | The Exercise Sheets for Japanese (A)
retention test] (identical for all groups)
O | - N — -
one-week t‘ The Exercise Sheets for Japanese (B)
retention test}-: (identical fer all groups)
1
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II. CONSTRUCTION OF THE FAMILIARIZATION EXERCISE SHEETS

In order to familiarize the subjects with the perceptual
and graphemic representations used in the training booklets'and
the retention tests, they were given an experience to match the
graphemic representations and the perceptual representations
before the training began. S8ince the subjects would be asked to
write the English words for the Japanese words they heard in the
retention tests, they were given an opportunity to write the
English words under the perceptnal representations during the

familiarization procedure.

The Exercise Sheets used for this pd}poae presented ran-
domly ordered graphemic and perceptual representations, the

graphemic in the left column and the perceptual in the right

column (Appendix 8). The Exercise Shects contained two pages
beside the cover, each page presenting six pairs of representatioas.
There was ample space below each perceptual representation for

the subjects to write the English word for it.
III. CONSTRUCTION OF THE TRAINING BOOKLET

The Language Training Booklet was constructed of 50 sheets Q 
of 5" x 7 1/2" white index paper bound with 1/2" plastic binding.

The twe outside sheets served as covers.

Percasptual and graphemic reprgsentations
Black line-drawings of a circle, square, star, window,
flawér, and chair were professionally done and printed by an off-

set process\dn white paper with gummed backing. The dimensions
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of the drawings were abtout 1" at the widest points. Color paper

with gummed backing in red, orange, yellow, green, blue, and H

black was cut inte 1" x 1/2" piecéso These line-drawings and rﬂ

color pieces were pasted on the training beoklet as perceptual

representations. ﬁ
The .12 English words for these colers and line-drawings

were typed on & whité sheat of paper with executive type and ;

then photographically enlarged to sizes comparable te the color

pieces and printed on white paper with gummed backing by an off-

set process. i

-

Choice of words: GK

&j The 12 Japanese words selected for training purposes were g
two-syllable words except omne color name (i.e., midori) and one‘ : ;

g figure name (i.e, ghikakuy) as shown in Table 2., The table also f
\é preseants tre frequency ratings given by Thorndike and Lorge (1944) f
}? r for the English equivalents of the 12 Japanese words., All of tz
§“§J these English words rated very high in the frequency of occurrence g“
in the general reading matters and in the juvenile beooke surveyed 5?

by Thorndike and Lorge. ;
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l TABLE 2
| JAPANESE AND ENGLISH WORDS AND THEIR FREQUENCY RATINGS i
l Japanese Words English Words G* Jew j?
| aka red AR M
‘ mikan orange A 291 ;i
l keyro yellow AA 526
l midori green AA M g;
) awo blue AA M i&
=, kuro black AA M gg
| hana fiower AA M éi
l isu chair AA 7200 ;
'» mado window AA M éi
| maru circle AA 379 ;;
I hoshi star AA 700

shikaku square AA 626 z{
|

*G: the frequency of occurrence of the word in general

"~ AA = 100 or over per million

at least Y0 per million

A
**J: the Thorndike count of 120 juvenile books
M = 1,000 times or more in the count of 120
juvenile books

Word list for Condition 1:

Experiméntél‘Groups I and I1I were trained in Condition 1
in which a single perceptual representation (for Experimental
Group I) or a single graphemic representation (for Experimental

Group III) was presented in each page of the training booklet.
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Four random lists of the 12 words used in the experiment
woere combined to make a list of 48 words (Appendix B). The sub-
jects who were trained in Condition 1 saw each of the 12 percep-
tual or graphemic representations four times in a random order.
The training booklet for Experimental Group I was prepared by
pasting on each page a perceptual representation according to the
word list for Condition 1. The training booklet for Experimental
Group I[1I was likewise constructed by pasting the graphémic

representations.

Jord list for Condition 2:

Bxperimental Groups II and IV were trained in Condition 2

in wkich three perceptual (for Experimental Group II) or three

G

raphemic representations (for Experimental Group IV) were pre-
an

@

entad in each page of the training booklet with one of ke
representations indicated with an arrow.

The word 1ist for Condition 2 (Appendix B) was prepared by
combining twe additional random lists of 48 words (each of the 12

words appearing four times) on either side of the original word

iist prepared for Coadition 1 with the constraint that three words

in each set were different from each other. In each set of words
the position of the word of the original lis* was randoml; deter-
mined. For instance, the word "red" in the original word list

for Condition 1 may be placed in three different positions when

it acquires two additional words to form a set as: (1) red, blue,

chair; (2) biue, red, chair; or (3) blue, chair, red.

o,
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The training booklet for Eiperimental Group I was prepared

by pasting on each page the perceptual representations according
to the word list for Condition 2. The training booklet for
Experimental Group IV was likewise constructed by pasting the

graphemic representations.

IV. CONSTRUCTION OF THE RETENTION TESTS

Two parallel retention tests were constructed, one to be
administered immediately after training and another one week later.
They were parallel tests in that the items in the first test were
ran&émly reordered for the second test (Appendices C and D).

Each test consisted of two parts, the first section to

measure the listening comprechension of the Japanese words and the

second section to measure reading comprehension of the Japanese

words presented in Romanized spelling.

The first section of the test contained 36 items., In 12
items the subjects were required to choose a perceptual represen-
tatior (a color or a line-drawing) from among four alternatives.
In 12 other items the subjects had to choose an English word out
of four alternatives. Each of these two sets of 12 multiple-chocice
jtems was constructed by combining four random lists of the 12
representations with the constraint that all representations in
each test item were different. The remaining 12 items reéuired
the subjects to write English words. These 36 items were randomly
ordered and presented in six pages (or six items per page) with
the constraint that a Japanese word was pronounced only once per

page.
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The tape recorder provided the stimulus. A recorded voice
pronounced the Japanese word for each test item twice at an inter-
val of five seconds, and 10 seconds were allowed after the second
calling of the Japanese word for the response. Then, the tape
recorder celled out the number of the next item and five seconds
passed before the next Japanese word was pronounced. Twelve
minutes were required for the administration of the first section
of the test.

The second part of the rcteation test was constructed with
a randomly ordered list of the 12 Japanese words in Romanized
spelling printed in a column on the lefi and three English words
for each Japanese word printed to the right of it. A list of
English words corresponding to the list of Japanese words was com-

bined with two other random lists of the 12 English words to pro-

vide two alternatives for each English word to be chosen.
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CHAPTER III

RESULTS
I, LISTENING COMPREHENSION

One of the primary objeectives of the study was to compare

the listening comprehension of Japanese words when subjects were

trained under four different conditions. The first section of
the retention test which measured listening comprehension may be
subdivided into the following measures:

"Perceptual" choice. When the subject heard a Japanese

word, he chose a perceptual representation fa color or a line=~
drawing) out of four alternatives as the propef representation
of the concept of the Japanese word. The maximum possible ecore
was 12, |

(1) "Color" choice. Six of the perceptual representations

were colors (i.e., red, orange, yellow, green, blue, and black).

The maximum possible score for '"color" choice was siX.

(2) "Figure chcice. The remaining six of the perceptual

representations were line-drawings of three geometric figures (i.e.,
gircle, gguare, and gtar) and three objects (i.e., window, chair,

and flower)., The maximum possible score for "figure' choice was

Bixe.

"Graphemic" choice. When the subject heard a Japanese

8

word, he chose a graphemic representation (the English name for a

color, a geometric figure, or an object) out of four alternatives
as the proper equivalent of the Japanese word. The maximum possi-

ble score was 12,
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(1) "“Colexr" name. Six of the graphemic representations

were the names of colors. Thec maximum possible score for '"color!
name was six.

(2) "Figure" neme, The remaining six of the graphemic

representations were the names for three geometric figures and

three objects. The maximum possible score for "figure'' name was

B8ix.

"Writing". When the subject heard a Japanese word, he

wrote the English word which he believed to be the equivalent of
the Japanese word. There wers six color names and six names for
geometric figures and objects. The maximum possible score was le.

(1) "Color" name. There were six color names to write.

The maximum possible score for 'color" name writing was six.

(2) "Figure" name. The remaining six were the names for

geometric figures and objects. The maximum possible score for

"figure" name writitg was six.

Table 3 presents these three kinds of measure of listening

comprehension and their submeasurss with their respective maximum

possible scores.




TABLE 3
MEASURES OF LISTENING COMPREHENS ION

“ Measure Description Mgﬁigzm
| .
l "Perceptual" Choice of a color or a line- "
Choice drawing out of four altexaetives 12 5
| l (1) "Color"
‘ Choice Choice of a color name 6 4
‘ l (2) "Figure"
| ‘Choice Choice of a line-drawing 6
l "Graphemic'’ Choice of an English name for a
Choice color or a line-drawing out of four
alternatives : 12

(1) "Color" Choice of an English name for a
Name color 6

(2) "Figure" Choice of an English name for a
Name line-drawing 6

"Writing" Writing an English name for a color 12
or 8 line-drawing

(1) "Color" Writing an English name for a color
Name 6

(2) "Figure" Writing an English name for a line-
Name drawing 6

the scores for listening comprehension by different kinds of meas-

ures in the immediate and the one-week retention tests. Observation

of these tables indicated that Experimental Group I, which was

trained with a single perceptusl representation in each page of the \ :
training booklet, obtained the highest mean on every measure of

listening comprehension in both the immediate and the one-week

| l Tables 4 and 5 present the means and standard deviations of
E




33

retention tests. It was alsoc observed that Experimental Group
IV, which saw three graphemic representations with the relevant
one indicated by an arrow in each page of the training booklet,

tended to be the lowest on every measure of listening compre-

hension. However, it was noticed that the differences among

4

Experimental Groups II, III, and IV were not large. There was

no observable trend in variance. The standard deviations for
the four experimental groups in each measure clustered closely

around their mean.

TABLE &4

LISTENING COMPREHENSION ON THE IMMEDIATE RETENTION TEST

Group 1 ‘ Il III IV
Mean sD Mean SD Mean SD Mean ST
"Perceptual" |
| Choice 8,97 2.18 8.4k 2,35 7.88 2.85 7.71 2.60

"‘COlOI‘" ChOiGe l"o 35 10‘5’0 4006 1043 30 ?l 1080‘ 30‘7!" 1056

"Figure" Choice .62 1.21 4,38 1.18 4,18 1.5 3,67 1.45

MR wm

| “Choscs 9.15 2.61 8.50 2,40 7.88 2.58 7.82 2.66

! "Color" Name 4,38 1.58 4,18 1.40 L.03 1.66 3.97 1.36
"Figure" Name 4,76 1.30 4.32 1.3 3.85 1.33 3.85 1.64

! "Writing" 6.79 3.45 5.29 2.66 5.68 2.90 5.76 3.38 |
! "Color" Name 3.26  1.83 2.74% 1.48 2.74 1.80 2.91 1.83

"Figure" Name 3.56 1.83 2.56 1.56 2.94% 1.5% 2.85 1.96

£
g
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TABLE 5
LISTENING COMPREHENSION ON THE ONE-WEEK RETENTION TEST

Group I : I1 I1T Iv

Mean SD Mean SD Mean SD Mean SD

"Perceptual"
Choice 9,2h 2,19 8.68 2.92 8.76 2.59 8.06 2,75
"Color" Choice GLohh 146 4,18 2.71  b.12 1.77  3.97 \l.6b

AN WER JEA JEm AN SN

"Figure" Choice 4,79 1,09 4,50 1,52 4,65 1.20 4,09 1.38

l . "Graphemic" _ . ,
!l Choice 9.29 2.53 8.62 2.74 8.68 2.37 8.50 2.30
| "Golor" Name bobh 1,58 4,15 1.50 3.85 1.56 4,21 1.47
! "Figure" Name 4,85 1.16 4.47 1.42 4.82 1.19 4.29 1.09
"Writing" 2.79 3.24 6,91 2.98 6.56 3.39 6.06 3.54
! "Color" Name 3,82 1.82 3,47 1.67 2,97 2.12 Z.2k 1.76
"Figure" Name 3,97 1.68 3.44 1.69 3.59 1.5% 2.82 1.98

Hypothesis 1 predicted the relative effectiveness of per-

ceptual and graphemic representations in developing listening

comprehension of foreign language words. It called for the com-

parison between Experimental Group I (a single perceptual repre-

sentation in each page of the training booklet) and Experimental

Group III (a single graphemic representation) as well as between

Experimental Groups I and II_ combined (perceptual representations)

A &

and Experim
tions).

ental Groups III and IV conbine&t(graphemic representa-

e iw-,;“k, I
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The test of Hypotheses 3 and‘ﬁ_required a comparison

uvetween Experimental Groups 1 and II and between III and IV in

order to determine the influence of discriminative context on
listening comprehension developed by the two different kinds of
representations, namely, perceptual and graphemic.

The two experimental variables (i.e., mode of represen-
tation and presemce of discriminative context) were orthogonal
in that they were not correlated in any way. Each of these

independent variables was presented in two levels (i.x.,

perceptual-graphemic, without context-with context). The experi-

mental design was a typical 2 x 2 factorial desiga with two

levels in the row and in the celumn as shown ir Table 6.

TABLE 6

SCHEMATIC REPRESENTATICN OF EX"ERIMENTAL DESIGN

Percoptual Graphemic
Representation Representation
Without Zxperimentai Experimental
Context Group 1 Group III
= N = 2l
Nl = 34 N3 34
With Exrerimental Experimental
Context Group II Group IV
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Analysis of variance with two-way classification (McNemar,
1962, p. 303) would permit the testing of column effects (i.e.,

perceptual vs. graphemic) which was called for by Hypothesis 1.

It would also provide the interaction sum of squares to determine
the presence of interaction. The presence of interaction might

be taken as partial evidence to support Hypotheses 3 and 4.

Comparison of Experimental Groups I and III (Hypothesis 1)
is a within-row comparison. Comparison of Experimental Groups I
and II (Hypothesis 3) and comparison of Experimental Groups III
and IV (Hypothesis 4) are within-column comparisons. These com-
parisons may be tested for significance by the t-test with the
standard error of a comparison based on the error mean square of
the‘analysis of variance, with di equal to the number of degrees
of freedom of the error mean square, which in this case was 132

(Edwards, 1960, p. 142).

Homogeniety of mental ability:

Before the comparison was made for listening comprehen-
sion among the four treatment groups, the homogeneity of mental
ability among the four groups w:s tested. Table 7 shows the

analysis of variance of the School and College Ability Test

(SCAT) scores for the‘subjeéts in the four treatment groups.

The value of F (dfl = 3, df, = 132) was 0.29, which is not sig-
nificant. It was concluded that the‘suhjects assigned randomly
to the four experimental groups qere‘drawn_from a single general

population with respect to mental ability meessured by SCAT.

=
s

=
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TABLE 7
ANALYSIS OF VARIANCE OF
THE SCHOOL AND COLLEGE ABILITY TEST (SCAT) SCORES
Source Sum of Squares df  Mean Square F Ratio

Between Groups 104.55 3 34,85 0.29

Withiu Groups 15979.56 132 121.06

Total 16084.11 135

Relative effectiveness of perceptual and gra

Tables 8 to 13 present the results of the analysis of

variance for the "perceptual' choice, "graphemic' choice, and

"writing" measures (which were measures of listening comprehension)
in the immediate and the one-week retention tests. The value of
F is shown only when the mean square for rows, columns, or inter-

action is larger than the error mean square.
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TABLE 8 gl
ANALYSIS OF VARIANCE OF "PERCEPTUAL" CHOICE SCORES -
IN TPE IMMEDIATE RETENTION TEST L
i |
L)
Source of Sum of Mean ey
Variation ___Squares __gaf Square F bl
Rows 4,2353 1 I,2353 il
(Context) |
i
Columns - 29.2647 1 28.2647 4, 50* q
(Representations) i
[
Interaction 1.0591 1 1.0591 bl
(Context by .
representations)
Within cells 829.9409 132 6.2873
Total 863,5000 135
*Significant at P = .05
TABLE 9
ANALYSIS OF VARIANCE OF "GRAPHEMIC" CHOICE SCORES
IN THE IMMEDIATE RETENTION TEST
Source of - . Sum of Mean
Variation ‘ Squares daf Square F
Context 4, 2533 1 44,2353
Representation 32,0294 1 32.0294 L, 87"
Interaction 2.9411 1 2.9411
Within cells  867.2351 132 6.5670
Total 906 . k409 13%

*Significant at P = .05

-
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TABLE 10
ANALYSIS OF VARIANCE OF "WRITING" SCORES

IN THE IMMEDICATE RETENTION TEST

Source of Sum of Mean

Variation A Squares __df Square

F

Context 16,9412 1 16.9412
Representations 32,5588 1 32,5588
Interaction . 21. 4413 1 21 . 4h1l
Within cells 1280.1759 132 9.6983

Total 1322,1172 135

r |

1.75*

2.21*

-

*Significant at P = .25

TABLE 11
ANALYSIS OF VARIANCE OF "PERCEPTUAL" CHOICE SCORES
IN THE ONE-WEEK RETENTION TEST

Soﬁrce‘of Sum of Mean
Variation e e QUL €5 df ____Square

Context 15.5588 1 15.5588
Representations - 9.529L 1 9.5294
Interaction 0.2646 1 0.2646
Within cells 906.,8821 132 6.8703
Total 3 932.2349 135

2.26*

1.39*

*Significant at P = .25
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l“ TABLE 12
!’ ANALYSIS OF VARIANCE OF "GRAPHEMIC" CHOICE SCORES
: IN THE ONE-WEEK RETENTION TEST
J
" Scurce of Sum of Mean
i Variation — _Squares _4af  Square = F
!" Context 7.0662 1l 7.0662 1.14*
= Representations 6.1838 1 6.1838
!‘ Interaction 2.6544 1 2,654
| Within cells 819«7351 132 6.2101
j £ Total 83506395. 135
! *Not significant
| TABLE 13
; | ANALYSIS OF VARIANCE OF "WRITING' SCORES
J ! IN THE ONE-WEEK RETENTION TEST
L +
i - Source of - Sum of Mean
' Variation_ —— “quares af _ Square F
- Context 16.2426 1 16,2426  1.50%
} !! ' ‘Representations 37,0662 1 37.0662 342
! (M Interaction 1.2426 1 1.2426
; i: Within cells 1430.5583 132 10.8376
! Total 1485.1097 135

*Significant at P = .25

**+Significant at P = .10
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Table 14 summerizes the valuve of F for the column effects.

The column effects or the difference in effectiveness between

perceptual and graphemic representations in developing listening

comprehension, which were significant at the ievel of P = ,05 in

the "perceptual" choice and "graphemic" choice measures immediately
B P ( grapaemlc

after training, largely lost their significance one week later.

On the other hand, the "writing" measure showed an increase in

significance a week later.

PABLE 14
COMPARISON OF VALUES OF ¥ FOR COLUMN EFFECTS
ON MEASURES OF LISTENING COMPREHENSION
IN THE IMMEDIATE AND ONE-WEEK RETENTION TESTS

Iomediate One~Week
Measures ” Retention Retention

"Perceptual"

Choice b4, 504+ 1,39*
"Graphemic"

Cholce L 2pene. NS
"Writing" 2.21* B 2%

'P = 025

*‘*P = el‘o‘
““*P = 005
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Tables 15 to 17 present the results of the t-tests. The
significance of differences was tested between Experimental Groups
I and II, between I and III, between III and IV, and between I and

II combined and III and IV combined in "perceptual" choice,

"graphemic" choice, and ‘writing", all of which were measures of

listening comprehension, Since the hypotheses indicated the direc-
tion of prediction in each comparison, the levels of significance

were based oa the one~tailed test,

TABLE 15

SIGNIFICANCE TEST FOR "PERCEPTUAL" CHOICE

.4‘_‘.‘;"‘ N

Groups Mean Mean

Compared (First Group) (Second Group) S ¢ P
Immediate
Retention
I ve. II 8.97 8.k 608 .87 .20
I vE. III 8.97 70‘88 0‘608 1079 005 J
Ivand‘II VS,
III aIEJ. Iv l?oh‘l 15059 0860 2:12 0025
III ves. IV 7.88 | 7.71 608 27 NS
One-week
Retention
I v, II 9,26 8.68 636 092 .20
I vs, III 9.26 - 8.82 636 69 .25
i and II vs. o o
III and IV 17.94 16,88 899 1.18 .25
IIT ve. IV 8.82 $¢06 636 2.20 15

*sds standard error of a comparison based on the error mean square
of the analysis of variance.
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TABLE 16
SIGNIFICANCE TEST FOR "GRAPHEMIC" CHOICE

ﬂ Groups Mean Mean 5 t p
Compared (First Group) (Secor.d Group) a*
. H Immediate
- Retention
I V6o II 9015 8050 0621 1006 a25
| I ve. III 9,15 7,88 621 2.04 .02°
| ' I and II vs. :
III and IV 17.65 15,71 2879 2.21 ,025
l III vs. IV 7,88 7,82 621 .95 .20
: One-week
] l Retention
i I ve. II 9,38 8.65 604 1,22 .15
. I VS III 9038 8068 0601" 1017 015
‘, I and II vs. A
l III end IV 18.03 17.18 854 1,00 .25
| III ve. IV 8.68 8.50 .60k .29 NS
\ *s4¢ standard error of a comparison based on the error mean square
- of the analysis of variance.
’ af = 132

i
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| I TABLE 17
{
F l SIGNIFICANCE TEST FOR "WRITING" v
' Groups Mean Mean 5w t P
Compared (First Group) (5econd Group)
l Immediate
Retention
' I ve. I1 6.79 5.29 755 1.99 .025
I vs, III 6.79 5.68 .755 1.48 .10
. I and II vs.
IIXI and IV 12.09 11. 4k 1.07 .60 NS
l III vs. IV 5.68 5.76 .755 -.12 NS
- One-~-week
l Retention
1
2 I vs. II 7.79 6.91 .798 1.11 .10
! I vs, III 7.79 6.56 .798 1.55 .10
3 w 1 and II vs. |
l IIT and IV 14,721 12.62 1.13 1.85 .05
| l 1II vs. IV  6.56 6.06 .798 .63 NS
| *s gt standard error of a comparison based on the error mean square
l of the analysis of variance.
S .

df = 132

—

L G A



Summarizing the results of the two-way analyses of

variance (Tables 8 to 13) and the t-tesis {Tables 15 to 17), it

was concluded that perceptusl and graphemic representations made

significant difference in the development of listening compre-

hension of the Japanese words nsed in this experiment when listen-

ing comprehension was measured immediately after training. How-

ever, the difference became less pronounced a week later, though

the groups trained with perceptual representations still maintained

higher means in all measures of listening comprehension. Hypothe~

sis I, which predicted the superior effectiveness of perceptual

representations, was supported only for immediate effects of train-

ing.

None ¢f the interaction mean squares obtained by the two-

i-A — - .-A

way analysis of variance (Tables 8 to 13) was large enough to give

a significant F. The demonstration of Hypotheses 3 and‘&.was

ya

unlikely. A further analysis of the data with the t-test testing

the significance of difference between Experimental Groups I and

_

I1 and between III and IV (Tables 15 to 17) showed little differ-

ence betweoen them. Observation of the data indicated a trend

b
4
d . -

opposite to the prediction made in Hypothesis 3 (higher means for

Experimental Group I than for Group II) and a trend in conformity

with the prediction made in Hypothesis 4 (higher means for

T

*

Experimental Group III than for Group IV). However, it was con- °

cluded that Hypothesis 3 and 4 were not statisticelly confirmed

"
-

as far as listening couwprehension was concerned.

-

A
l
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II. READING COMPREHENSION

In the second part of the retention tests the subject read

a Japanese word in Romanized spelling and then chose an English

word which he believed to be the equivalent of the Japanese word.
He did not hear the Japanese word pronouned by the native speaker
as he had done in training and in the first part of the retention
test. omprehension as it is understood in this study is

Reading c¢

defined by the operation described above.

As shown in Table 18, the means tended to be higher for
reading comprehension than for listening comprehension for all
groups in both the immediate and the one-week retention tests. It
must be remembered that the scores for reading comprehension and
those for listening comprehemsion are not comparable because the

measure for reading comprehension provided only three alternatives

to choose from, while the measures for listening comprehension

provided four alternatives, However, the indication seems clear

that the aubjectﬂ showed no apparent diffiqulty when they were

asked to }ndicate understanding of Japanese words without the aid
¢

of an auditorx stimulus with which they were trained for recogni.-

tion and understanding of the Japanese words. No significance
test of the difference between reading and listening comprehension
was attempted because the measures for them were not comparable

as has been mentioned.
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l TABLE 18

l MEANS AND STANDARD DEVIATIONS FOR LISTENING AND

READING COMPREHENSION IN THE IMMEDIATE AND THE
I, ONE-WEEK RETENTION TESTS
|
Groups
g. Compared I II III - AV
' The Immediate Retention
lb Listening Coxprehension
| "Perceptual” Choice 8.97 2.18 8.44 2.35 7.88 2.85 7.71 2.60
!{ "Graphemic" Choice 9.15 2.61 8.50 2.40 7.88 2.58 7.82 2.66
: "Writing" 6.79 3.45 5,29 2.66 5.68 2.90 5.76 3.38
l’ Reading Compreheasion
l’ "Reading" 9.56 1.99 8.88 2.11 8.29 2.84 8.09 2.61
§ The One-Week Retention )
Test

i
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Listening Compreheasion
"Perceptual" Choice 9.24 2.19 8.68 2.92 8.76 2.59 8.06 2.73
"Graphemic'" Choice 9.29 2.53% 8.62 2.74% 8.68 2.37 8.50 2.30
"Writing" 7,79 3.24 6.9) 2.98 6.56 3.39 6.06 3.5k
Reading Com;rehension |

"Reading" - 10,50 1.96 10,15 2.6% 9.24 2,96 8.82 2.98
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Table 18 also indicates that Experimental Group I showed

uniformly higher means than the other three experimental groups
in reading cdmprehension in both the immediate and the one-week
retention tests. The summaries cf the analysis of variance and
covariance for the immediate and one-week retention tests are
presented in Tables 20 to 23.

lable 19 summarizes the values of F for reading compre~
hension obtained by both the analysis of variance and covariance.
The F ratio obtained by the analysis of wariance for reading
cemprehension in the immediate retention test was significant at
P = .10, while the F ratio obtained by the analysis of covariance

by controlling the variance due to the SCAT scores was significant

at P = .05, The F ratio obtained by the analysis of variance

for reading comprehension in the one-week retention test was sig;
nificant at P = .05, while the F ratio obtained by the analysis
of covariance was significant at P = +025. For reading compre=~
hension, higher values of F were oktained by controlling the
variance due to the SCAT scores, indicating dependence of reading

comprehension on mental ability as measured by SCAT.
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| TABLE 19
i COMPARISON OF VALUES OF F BY THE ANALYSIS OF VARIANCE
| AND COVARIANCE ON THE MEASURE OF READING COMPREHENSION
,l’ IN THE IMMEDIATE AND ONE-WEEK RETENTION TESTS
‘ ' |
'l
| | Type of Immediate . One-Week
I Analysis Retention Retention
Analysis of
iA Variance - 2.55* 2,90%*
| Analysis of
I Covariance 2.68** 3,23%**
‘ ! .
| -
4[ *P = 01‘.0‘
l “*p = .05
L **4P = ,025
- TABLE 20
l ANALYSIS OF VARIANCE OF SCORES IN READING COMPREZENSION
- IN THE IMMEDIATE RETENTION TEST
. : .
i l[ Source Sum of Squares af Mean Square F Ratio
)
\ Between Groups 4,53 3 14,84 2.55*
| )
¢ Within Groups 769,71 132 5.83
Total 814,24 135

*Significant at P = .10

-~

)\ ‘ Y

y



TABLE 21
i '] ANALYSIS OF COVARIANCE OF SCORES IN READING COMPREHENSION

IN THE IMMEDIATE RETENTION TEST

Source , Sum of Squares df  Mean Square F Ratio
l Between Groups L, 10 3 14,03 2.68%*

' Within Greoups 686.91 131 5.24
Total 729.01 154
i **Significant at P = .05

| l TABLE 22

% ANALYSIS OF VARIANCE OF SCORES IN READING COMPREHENSION
1

I. IN THE CNE-WEEK RETENTION TEST

Source Sum of Squarss df  Mean Square F Ratio

Between Groups 61.94 3 20.65 2.98%#

Within Groups 939,82 132 7.12

Total 1001.76 135

**Significant at P = ,05
TABLE 23
ANALYSIS OF COVARIANCE OF SCORES IN READING COMPREHENSIGN
‘ IN THE ONE-WEEK RETENTION TEST

Source Sum of Squares df Mean Square F Ra.tio
Between Groups 60.65 3 20,22 3,23 " |
Within Groups 819,00 131 6.25 '
Total , 879.65 134 |

*s45ignificant at P = ,025
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| Hypothesis 2 called for testing of the relative effective-

ness of perceptual and graphemic representations in the development

| . of reading comprehension. Tables 24 and 25 show the summaries of

the two-way analysis of variance for reading comprehension as

measured immediately after training and one week later. Table 26
presents the results from the t-tests, which tested for signifi-

cancs the differences between Experimental Groups I and III and

between I and II combined and III and IV combined.

<

TABLE 24

_ — 2 .

ANALYSIS OF VARIANCE OF "READING" SCORES

IN THE IMMEDIATE RETENTION TEST

(%

| 1

Source of Sum of Mean
Variation Squares af Square F

Context 6.6176 1 6.6176 - 1.13

Representations 36.0294 1 36.,029% 6.18*

Interaction 1.8824 1 1.8624

Within cells 769.,7056 5,8311

_—

Total 81i%.2350 i

- _

*Significant at P = .025

f—
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TABLE 25
ANALYSIS OF VARIANCE OF "READING" SCORES
INﬁTHE‘ONEaWEEK RETENTION TEST
Source of Sum of Mean
Variation Squares daf Square F
Context k, 9706 1 4. 9706
Representations 56.9412 1 56.9412 7. 80%
Interaction 00,0294 1 0.,029%
Within cells 939.8233 132 7.1199
Total 1001.7645 135
*Significant at P = ,0L
TABLE 26
SIGNIFICANCE TEST FOR "READING" COMPBREHENSION
‘Gfoﬁps Mean Mean 84w & P
Lompared (First Group) {(Second Group) -
Immediate Retention
I V8, :':II 9 o !.36 8029 o 586 2 o 16 0025
I and II vs.
III and IV 18,44 16.38 .828 2.49 .01
One-Wesk Retention
I VS . III 10 o 50 9‘ ° &?.3 ° ‘547 * l o 96 . 05
I and II vs. , - .
III and IV 20.65 18.06 0915 2,83 .005

"*s_: standard error of a c@mparison based on the

of tke analysis of varianceo

= 132

error mean square
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The results obtained by the two~way analysis of variance

(Tsbles 24 and 25) and by the t-test (Table 26) showed that

i l reading comprehension developed with perceptual representations {
] } was significantly superior to reading comprehénsion developed

Fl with graphemic representations both immediately after training |
5 and one week later. This phenomenon was in contrast to that of |

L.
P

listening comgréhension, which showed no significant difference | |

in the relative effectiveness of perceptual and graphemic repre-

1 sentations one week after training. |

Hypothesis 2 which predicted the superiority of the sub-

g

jects who were trained with perceptual representations over the

7 il NN

SR
4 .

subjects who were trained with graphemic representations in '

—

reading comprehension was confirmed.

III. COMPREHENSION OF "COLOR" NAMES AND "FIGURE" NAMES

RIS
N .

;} There were 12 Japanese words used in the experiment, six

of which were "color'" names. The other six were names for three

geometric figures and three objects, which were designated as

-

“’ J

"figure" names.
The retention test contained four different measures of

the comprehension of the Japanese words. The first three (i.e.,-

"perceptiial™ choice, "graphemic" choice, and "writing“) constitu-
ted the first part. .A measure for reading comprehension (i.e.,

"reading") constituted the second part. Each of these four
measvres tested the campréhension of six “figure",names° The

maximum possible summed score for "figure" names was also 24 as



T
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skown in Table 27.. These summed measures for "colox'" names and

"figure" names were called "color" comprehension and "figure"

comprehension regpectively.

TABLE 27
MAXIMUM POSSIBLE SCORES FOR "COLOR" AND "FIGURE'" COMPREHENSION

Retention - "Colox" "Figure"
Measure Submeasure Comprehension Comprehension
"Perceptual" , :
Choice (12) :
"Color" S
Choice (6)* 6
"Figure" :
Choice (6) 6 .
"Graphemi@"
Choice (12)
"Color"
Name (6) 6
"Figure" ¢
Name (6) | 6
"Writing" (12) "Color"
. ‘ Name (6) 6
"Figure ,
Name (6) 6
“Reading” (12) :
R "Ooior“
Name (6) &
"Figure" k :
Name (6) 6
Maximum Possible Summed Score 2k 24

*Theknumbér\in () indicatos the maximum possivle acoras.
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! ' ‘ "Golor" comprshension:

Table 28 shows that Experimental Group I had the highes£

means and that little diffarence existad amcng the other groups

g . o »
1@! in both the immediate and the one-week retention“testes.

TABLE 28
MEANS AND STANDARD DEVIATIONS FOR "COLOR" COMPREHENSION

IN THE IMMEDIATE AND THE ONE-WEEK RETENTION TESTS

Group i * IT~—-a III IV

Mean SD Mean SD Mean SD Mean SD

S
»

Immediate
Retention 16.79 5,17 15.06 4.73 14.65 5.86 14.79 S.ub

- - One-Week i
Retention 17.91 5.27 16.62 5.55 15.50 6.09 15.82 5.86 |

Tables 29 to 32 present the summaries of the analysis

of variance and of covariance of the scores for "color",compiehen-

, “wy
gion in the immediate and the one-week retention tests. The

significance of the differences among the group means was slightly ki

~ below the level of P = .25. In "golor" comprehension, the analysis i
of covariance which contrelled the variamce due to the SCAT scores ]
, e

tended ta‘give lower values of F.




i; iAI i li

{nanp

T

b o o “Neib\ e AT s o Ty s
PRGBS e S PR DR 5
‘ ,LI sl o= i oy

. . v

TABLE 29
ANALYSIS OF VARIANCE OF SUMMED SCORES FOR "COLCR"
COMPREHENSION IN THE IMMEDIATE EITENTION TEST

Source Sum of Squares  df Mean Square 'F BRatio
Between Groups 101.00 3 33,67 1.19
Within Groups 3732.75 132 28.28
Total 3833.76 135

TABLE 30
ANALYSIS OF COVARTANCE OF SUMMED SCORES FOR "COLOR"
COHPREHENSION IN THE IMMEDIATE RETENTION TEST

Source ﬁ Sum of Squares df  Mean Square F Ratio

S V — ,

' Between Groups ‘ 86.54 3 28,85‘ i.13
Within Gronps 3338,63 131 25,49
Total = - 0 3h25.17 13k




TABLE 31

ANALYSIS OF‘VARIANCE‘OF‘SUMMED~SCORES‘FOR "COLOR"

COMPREHENSION IN THE ONE-WEEK RETENTION TEST

- Source Sum of Squares af Mean Sguare - F Ratic
Between Groups 117.61 3 39,20 1.24
Within Groups 4178.21 132 31.65
Total 4295.82 135

TABLE 32

ANALYSIS OF COVARIANCE OF SUMMED SCORES FOR "COLOR"

COMPREHENSION IN THE ONE-WEEK RETENTION TEST

Source Sum of Squares  4df Mean Square F Ratio
Between Groups 98.30 3 32.77 . 1.20
_ Within Groups ~ 3580.17 131 27.33
Total . | 3678.47 134

‘Aé;sﬂéih“inTab1§'}3; ﬁo signifi6qh£ différenceé“exisfed'
between Experimental Groups I and II and between III and IV.

, zgotheses 2 and 4 were not confirmed in "color" comprehension.
Howevcr, the differences between Experimental Groups I and IIX
and between I and II combined and III and IV combined tended to
be more significant one week later than immadiatalj after train-

bt
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ing, Hypothesis 1 was generally supported in "color" comprehen-

,TABLE 33
s

SIGNIFICANCE TEST FOR "COLOR" COMPREHENSION

sion in both +the immediate and the one-week retention tests. s

Groups
Compared

-

Mean
(First Group)

Mean
(Second Group)

54 t

-
PR e s
. :5“‘4 ) ﬁ _ ”4 _

o
N 75, . %
- T oh RENS
Tt = o
RN SR g

lgmediate Retention

1 wvs, Il
I vs. III

I and 1I vs.
II1I and IV -

III vs. IV
Ono—lbek Retontion
I ve. II

I VE. III’

g and I vs.

III and IV

, III va. IV |

16{79

16.79

31.85
1k, 6k

17.91
17.91

34.53
15.50

15606

14.65
29,4k

1%.79

16.62
l5¢82‘

3
i

31,32

15.82
3

1,29 1.34

,1029‘ 1066

1.82 1.32

1.29 -0.11

1.36 0.95
1.36 1.77

1;9} 1f66
‘1f36 ‘0.24

<10

.05

.10

NS
20
.05

05
NS

iéé{; standard error of a comparison ‘based on the srror mean square

.of the: analrsis of varzanae.

£s132

N

P
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"Figure'" comprehension: -
Table 34 shows that Experimental Group I had the highest
meana end that Experimental Group IV had the lowest means among the

n

four.

TABLE 3k
MEANS AND STANDARD DEVIATIONS FOR "FIGURE" COMPREFENSION
IN THS IMMEDIAYE AND THE ONE-WEEK RETENTION TESTS

droups I | II 111 Iv

Mean SD Mean SD Mean SD  Mean 8D

Imm&diate ‘

Retention 17.68 . 4,60 16.06 - 3.76 15.09 4.49 14.59 5.39
One-Week ) o . .

Retention - 18.95 %,06 17.79 5.10 17.7% 4,64 15.62 5.12

Tables 36 to 39 present the summaries of the analysis of
variance and covariance of the scores for “figura" comgrahensioh in -
the immediate and‘the»anaaweak rotontian teste; The aignxfzcanco of

the differences aﬁongwtht;group means reached the level of P = ,05

com rqhenaion,‘the analysis of

or batter. In cont:qqﬁbyq ﬂcclar”
coviriihca for neg _rc",ccm rehonnioh,'in which the variance due to

th¢ BCAT ncorea was- eoutrolltd, rosultéd in highar valuea of P

Q(Tablo 35), indicatins th&t "figuro" conyrehansion was more dependent

than "color" ceﬁprohonaian on mental ability as uoasarod by SGAT‘
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TABLE 35

*

COMPARISON OF VALUES OF F BY THE ANALYSIS CF VARIANCE AND

COVARIANCE ON THE MEASURE

e

IMMEDIATE AND ONE-WEEK RETENTION TESTS

F “FIGURE" COMPREHENSION IN THE

Type of Immediate One-Week

Analysis Retention Retention
Analysis of Variance 2.98* 2,89*
Analysis of Covariance | 3.07* 3.60%*

*P = .05

**¥p = ,025

TABLE 36 .
ANALY3IS OF VARIANCE OF SUMMED SCORES FOR "FIGURE"
COMPREHENSION IN THE IMMEDIATE RETENTION TEST

LR

T

Souree‘ Sun of_sguareé- o ar

Mean Squaré

Fyhatio

Bstween Groups  188.77 3

Within Groups  2790.29 = 132
Total T 2979.06 135

62.92
21.1h

2.98+*

: ¥
i

*Significant at P = .05
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TABLE 37
ANALYSIS OF COVARIANCE OF SUMMED SCORES FOR "FIGURE"
COMPREHENSION IN THE IMMEDIATE RETENTION TEST

_

Source . Sum ¢f Squares af Mean Square - F Ratio

Between Groups 180.29 3 60,10 3,07*
Within Groups 2565.16 131 19,58
Total B 2945,45 134

aan

-
E
e

*Significant at P = ,05

TABLE 38
ANALYSIS OF VARIANCE OF SUMMED SCORES FOR "FIGURE"
COMPREHENSION IN THE ONE-WEEK RETENTION TEST

DY

\Sgyfqg . Sum of Sguares = df ‘Mean Sqnare F Ratio

Between Gromps  195.85 3 65.28 - 2.89*
Within Groups 2978.09 132 - 22.56
Totsl - 3173.9% 135

sy

P

fSignifibg#t at P = «05
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 PABLE 39

ANALY;IS OF COVARIANCE OF SUMMED £CORES FOR "FIGURE"
COMPREHENSION IN THE ONE-WEEK RETENTIGN‘TEST"

Source ' Sum of Squares arf Mean Square F Ratio
Between Groups 209,08 3 69.69 3.,60%**
Within Groups 2535.88 131 19.36
Total © o 2744,96 134

3

**Significant at P = ,025

When the t-test was performed between groups as shown in
Table 40, no significant differences were found between Experimental
Groups 1 aﬁ& II in both the immediate and the‘onewwzék retention
tests. Hizothesisz was not confirmed. ‘Eiperimentalar@up III ex-
celled Expérimental Group‘mv on the ore-week. retentien test with a-

difference which wéé:significant at the .05 level. Hypothesis &

was supported one week after training. The differences between
Experimental Groups I and III and betwsen I and II combined end III
and IV combined generally reached satisfactory levels of signifi-~

cance on both the immediate and one-week retenﬁionltastsa-‘Hznothesis

‘l waB\statietically\supporte& for "figure" comprehensién.

LA
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TABLE 40

SIGNIFICANCE TEST FOR “FIGURE" COMPREHENSION

Groups Mean Mean 5
Compared . (First Group) (Second Group) d* t P

Immediace Retention

l I V8. II ‘ 17068 16006 loll lal+6 olo
; ; I vs, III 17.68 15,09 1.11  2.33 .025
l I and II vs. “
ITII and IV 33,74 © 29,68 1.57 2,58 .0L
I III vs. IV 15.09 14.59 1.11 0.45 NS
! 0ne¥Week Retenticn
I V5o II 18091" 17079 1015 ]‘..00 020
I I vs. ILI 18,94 17.73 1.15  1.05 .15
oy, I and II vs.
";J ' III and IV 36 L] 73 33 © 35 l 063 2 ] 07 0025
] » JII vS. Iv ) 170?3 15062 1015, 1084 ..“0‘5 I;
% *s.: standard error of a comparisor based on the error mean square 4
5 of the analysis of variance. ' :5
| I af = 132 |
! - : 5
? i |
I :
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IV. REMINISCENCE

In Table 41 the means and standard deviations for listen-
ing and reading comprehension in the one-week retention test are
presented next to those from the immediate retentio.. test for
ease of comparison. Ail four treatment groups unifofmly showed
higher means in all'categories of measuvre one week later than
immediately after training. |

The difference between the means in the immediate and the
one-week rete;tion tests was tested for significance by the t-test
for correlated means (McNemar, 1962, p. 101). Tables 42 to 438
present the results of the t-test with the means and the reliabil-
ity coefficient f,r each type of measure. Since nc prediction
was made before the study was conducted, the levels of signifi-
cance shown on the tables are based on the two-tailed test.

Tables 42 and 43 indicate that Experimental Groups III and

IV, wnich were trained with graphemic representations, tended to

show greater amount of reminiscence in hoth “"perceptual" choice

and "graphemic' choice measures than Experimental Groups I and

II. 'They both showed significantly better comprehension of Japan~
ese words ;hen they were required to indicate it by choosing
proper English words (or graphemic representations) with which
they were trained. :

However, in "writing" and "reading" measures (Tables 44
and 46) Experimertal Groups I and II, which were trained with per-
cepﬁual representations tended to show not only higher initial

scores immediately after training but also a greater amount of

ry e - — - O ) - S S - -
e e R R, _—
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reminiscence one week later than Experimental Group; IIT and IV,

Generally, reminiscence in "color" cdéprehengigg was not f
large (Table 46). In contrast, "figure" comprehension showed
significant amounts of reminiscencejone week after training (Table |

’ 47). When the total scores were compared between tlhos2 obtained ;
immediately after training and those obtained one weck later, the |
differences were generally significant at the .0l to .02 levels @

for all four treatment groaps (Table 48). ‘
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| l TABLE 41
!l' MEANS AND STANDARD DEVIATIONS FOR LISTENING AND READING
i COMPREHENSION IN THE IMMEDIATE AND THE ONE-WEEK RETENTION TESTS
1 l ~ Group 1 11 £11 IV
‘: Ma2an SD Mean SD Mean SD Mean SD
' "Perceptual 8.97 2.18 8.44 2,35 97.88 2.85 7.71 2.60
Cheice 9.24* 2.19 8.68 2,92 8.76 2.59 8.06 2.73
l | "Color" 4,35 1.50 L.06 1.43 3,70 1.80 3,74 1.56
118 Choice boby  3.b6 4,18 1.71 b,12 1.77 3,97 1.6k
' I "Figure" 4,62 1.21 4.38 1.18 4.18 1.45 3,97 1.45
* Choice 4,99 1,09 4.50 1.52 4.65 1.20 4,09 1.38
‘ ' "Grapheﬂic" 9 o 15 2 o 61 8 ] 50 2 © L"O 7’ o 88 2 o 58 7 0‘82‘ 2 0‘66
| Choice « 9,29 2,53 8.52 2.74 8.68 2.37 8.50 2,30
1 "Golor" 4,38 1,58 4,18 1.40 4,03 1.66 3.97 1.36
E I ChOice l‘"o"ﬁ"‘" 10‘28‘ l“olé lo 0 20‘8‘2 lo:zl" l.‘.Zl lo"‘?
5 |
1 "Figure" 4,76 .30 4.32 1.3% 3.85 1.33 3.85 1.64
q l Choice 4,85 1,16 4 b7 1.42 4,82 1.19 4,29 1.09
§s | "Writing" 6.79 3.45 529 2.66 5.68 2.90 5.76 3.”8
E I .70 3.2 6.01 2,98 6.56 3.39 6.06 3.54
i "Coloxr" 3.2 1.83 2.7 1.48 2.74% 1.8¢ 2.91 1.83
1 I Choice 3.82 1.82 3.47 1,67 2.97 2,12 3.2k 1.76
"Figure" 3.56 1.8% 2.56 1.56 2.9% 1.54 2.85 1.96
Choice 3.97 1.68 3.44 1.69 3.5 1.54 2.32 1.98
I "Reading" 9.56 1.99 8.88 2.11 8.29 2.8 8.09 2.61
1 ' "Color" 16.79 5.17 15.06 4.73 14.65 5.86 14.79 5.4k
Compreheasion 17.91 5.27 16.62 5.55 15.50 6.09 15.82 5.56
' "Figure" 17.68 4,60 16.06 3.76 15.09 4.49 14,59 5,39 |
Comprehension 18,94 4.06 17.79 5.10 17.74 4.7k 15.62 4,12 I
I Total 34.47  9.23 3L.24 8.07 29.76 9.68 29.38 10.02
Comprekension 36.85 8.93 34.h1 10.05 32.9% 10.30 21.44k 10,38 -

*Underlined figures are from the one-week retontién test.
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*rxx: reliability coefficient

‘*sd: standerd error of difference between correlated mea.s

we*p: two-tailed

TABLE 43
SIGNIYICANCE TESTS BF(WEEN THE IMMEDIATE AND
ONE-WEEK RETENTION IN‘"GRAPHEHIC"‘CHOICE

Mean Mean r

Group (Immediate) (One-Week) xx  "d ‘o
I 9.15 9.29 .52 400 .37 NS
11 8,50 8.62 .68 .359 .33 NS

IXL 7.88 . 8.68 o 7l .308  2.58 .02
IV 7.82 8,50 .71 327 2.07 .05

67
TABLE 42
SIGNIFICANCE TEST BETWEEN THE IMMEDIATE AND
ONE~-WEEK RETENTION IN\"PERCEPTUAL" CHOICE
i

Mean Mean r., 5iue t p***

Group (Immediate) (One-Week) xx* df.
8.97 9.2k .69 «297 .89 NS
II 8‘0 ll"" 8 0‘68 . 61{' ° 396 . 59 Ns
III 7.88 8076 061 11"14 2013 ﬁ 005
IV 7.71 3.06 77 311 1.13 NS

|
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TABLE 44 .
SIGNIFICANCE TEST BETWEEN THE IMMEDIATE AND
ONE-WEEK RETENTION IN "WRITING"
Mean Mean T ox By t P
Group {(Immediate) {One-Week)
I 6.79 7.79 .81 « 555 2.82 .01
II 5.29 6.91 .6l o411 3.9% .001
IIT 5.68 6.56 .67 b6 1.98 .1
IV 5.76 6.06 .80 0373 0.79 NS
TABLE 45
SIGNIFICANCE TEST BETWEEN THE (MMEDIATE AND
ONE-WEEK RETENTION IN "READiING"
Mean Mean r 5, t T
Group (Immediate) (One-Week) xx d '
I 9.56 10.50 .67 o274 3.43 .01
II 8.88 10.15 | 51 12 3.07 .01
22 S 8.29 9.2k .62 431 2.18 .05

Iv 8,09 8.82 .75 . 3lk 2.14 .05
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TABLE 46
SIGNIFICANCE TEST BETWEEN THE IMMEDIATE
AND ONE-WEEK RETENTION IN "COLOR" COMPRESHENSION
: 4
Mean Mean T ox By t P
Group  (Immediate) _(One-Wezk)
I 16.79 17.91 .76 616 1.81 .1
IV 14,79 15.82 .84 531 1.94 .1
-PABLE 47
SIGNIFICANCE TEST B_OIWEEN THE IMMEDIATE
AND ONE~WEEK RETENTION IN "FIGURE" COMPREHENSICN
Mean Mean - L t P
Group  , (Immediate) (One-Week) ' !
p — "t
I 17.58 18.94 .85 412 3,07 .01
i1 16.06 17.79 .80 »528 %2.29 .01
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TABLE 48
SIGNIFICANCE TEST BETWEEN IUE IMMEDIATE
AND ONE-WEEK RETENTION IN TOTAL COMPREHENSION
Mean Mean . 84 t P
Group (Immediate) (One-Week) :
X 3447 36,85 .82 . 926 2.57 .02
I1 31,24 b, 4] .80 1.086  2.92 .01
III 29.76 - 32.94 .84 <964 3.30 .01

v 29.38 31,44 .86 .825 2.50 .02

V. RELATIONSHIPS BETWEEN MENTAL ABILITY SCORE (SCAT)
AND COMPREEENSION OF JAPANESE WORDS

Table 49 presents Pearson product-moment coefficients
betwesn the mental ability scores (SCAT) and the different kinds
of measures of the comprehsnsion of Japanese words in the immedi-~

ate and the one-week retention tests,
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TABLE 49 K
CORRELATION COEFFICIENTS BETWEEN MENTAL ABILITY SCORE (SCAT)

AND THE COMPREHENSION OF JAPANESE WORDS IN THE IMMEDIATE

AND THE ONE-WEEK RETENTION TESTS

Group 1 il 111 t iV

Iunediate Retegtian

"Perceptual”
chOi&‘»Q ® 25 ] 22: [ ] 37‘ [ 36 .

"Graphemic"
ChOiQO ° 15 . 27 ‘ ) 33 ° 27

"Writing" .27 2h .21 o 3h*
"Reading" L2 .22 Jbo* .26

"Color"
Comprehension <30 22 0 37" . 38%

"Fisnra 11]
Comprehension 2h «33 .32 «26

Total 029 * 29 © 37‘ L] 35‘
Onouibok;ﬂétentiog | )

esseptualt o
,Ghoice . 35* 25 <37* © .36% o

"Graphemic" 3
Qhéicd . 36" 519 . 5% o Jales

L ,»”iféting”;?bf L a9 WJABer Ll 380

. 1 N .

‘i”color" ﬂ*‘wi:,' a3kt .29 '»?QQ*v*fl” e




Generally, the correlation coefficients batween the SCAT
scores and the test scores were higher for Experimental Groups IlI

and IV, trained with graphemic representations, in comparison to

Experimental Groups I and II, trained with perceptual representa- ' é
tions. . S

Experimental Group II, which was trained with perceptual

representations with discriminative context (two other representa-

tions bsside the proper one), consistently showed lower relation-

chips between mental ability and the comprehension of Japanese

words in comparison with the other groups. Only when subjecis in

this group were required to write the English equivalent for a

Japanese word they heard (i.e., "yriting") one week after training,

their scores showed a significant corrclation between mental ability

and test scores.

Furthermore, Experimental Group II generally showed no increase

in the values of correlation coefficients in the second retention

R ——— - - Lo e
e pepatt ~ohaZa .
N = 5 -

0 !g test, while the other three groups showed higher and more significant !
}}‘ correlation coefficients between mental ability and the comprehension f
; l of Japanese words one week after training.
g l VI. TEST RELIABILITY ' | ]
%I, %The immediate and the one-week retention tests can be con-
% 'l | Bid.rgﬁ as parallel tests because one was simply a random arrangement |
é !ﬁ of the identical items in the other. Table 50 presents the corre-
flj »  | lation coefficientz between the immediate and the one-week retention |
;Fl' ‘ tests for different kinﬁslafnaaéureé fﬁr the four treatment groups. ,ﬂ
4
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The maximum possible score for each measure is indicated because

a longer measure is expected to show higher reliability.

TABLE 50
RELIABILITY OF THE RETENTION MEASURES

Maximunm

Group ' Possible Score r _Ir _ IIT IV

"Perceptual"

"Graphemic" 7

"Writing" 12 81 .6k .67 .30
"Reading" 12 67 .51 .62 .75

"Color!
Comprehensi.on 24 .76 .73 .87 .84

"Figure" |
Comprehension 2k .85 .80 .66 .84

Totali
Comprehension

l|'8 . 82 ™ 80‘ . 8‘" . 89‘ ‘
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CHAPTER IV
DISCUSSION AND CONCLUSICNS
Relative effectiveness of perceptual and graphemic representations:

The first major objective of the present experiment was' to
- determine the relative effectiveness of perceptual and graphemic
representations in learning the concepts of foreign-language words.
The design of the experiment required training for listeﬁing com~
prehension with perceptuval and graphemic representations and test-
ing for liétening and reading comprehension,
Generally, training with perceptual represcentations resulted

in better listening comprehension immediately after training when

it was measured by the "gerceptual"”choice and "graphemic" choice

measures but not the "writing" measure (Table 51). However the
difference between the subjects trained with verceptual representa-
tions and those trained with graphemic representations tended to

disappear after a week except when it was meacured by the "writing"

measure, which showed an increase in significance instead.

The measures ¢f reading comprehension and "figure" compre-

hension showed more significant differences between the subjects
trained with perceptual representations and those trained with

graphemic representations both immediately after training and one
week later (Table 51). It is alé;‘dbo~rved that the measures of

"wrlting" "coler“ coqgfehenslon, "fl‘n.e" com rehensioa, and

readlng comprehenuion either increascd or malntained the 1eve1 of

s;gnlflcance from immed aﬂely after training to one week later°

74
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TABLE 51 |
COMPARISON OF VALUES OF F FOR COLUMN EFFECTS |
IN THE IMMEDIATE AND ONE-WEEK RETENTION TESTS
Measure Immediate Retention One-Week Retention
"Perceptual"
Choice b Lgwnn 1,39*
"Graphemic"
Choice _ L AR ——
"Writing" : ~=- B l2n
"Colox"
Comprehension 1.75* 2.,76**
"Figure"
Comprehension 6624w b, 31 %ne
Reading 3
Comprehension 6.18% s ‘ 7.80%%%nx s
Total 1
Comprehension b aswws b, 08*+* :
P =, 2.5 k
* *P = olo
P = ,05 ;
*HAD = 025 ‘
*xk¥ap = O] : f
These measures seem to mecsure somewhat different aspects of verbal (;
| | | &
comprehension than the other two measures ("perceptual" choice and b
"graphemic" choice). &
The correlation coefficients between the scores on different ‘ ;3
. | &
measures and the SCAT scores were mostly non-significant for the | g
subjects trained with perceptual represeﬁtatidns (Table 51). From B
‘ﬁ
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these coefficients it was not possible to decide whethexr one

measure was more related to mental ability as measuéed by SCAT
thanr another. However, the'higher values of F obtained by the
analysis of covariance as compared to the analysis of variance

for column effects on the measures of reading comprehension and

"figure'" comprehension (Table 52) indicated that the scores on

these measures were positively related to the SCAT scores,

It may be suggested that, while all subjects trained with

-”

perceptual representations showed superior verbal comprehension
immediately after trainirg as compared with those trained with |
graphemic representations, those with higher mental ability k

(higher verbal.ability) would show greater differences one week

- e

later. Further studies must be designed to probe the long-term

effects of training with perceptual representations. The inter-

action among the level of mental ability, the kind of represen-

tations, and the type of mecasures must be explored in future

studies.
The perceptual representations used in this study were not ;

of & single category. They included colors, line drawings of )

common objects, &nd geometric figures. The only comparison made ¥
in the statistical analysis in this study was between "color"
comprehension and "figure' zomprehension. The subjects trained
with perceptual representations generally showed greater

superiority over the subjects trained with graphemic representa-

tions in "figure'" comprehension than in "g¢olor' comprehension gl

(Tables 33 and 40). Additional studies involving a single

-
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TABLE 52

COMPARIEON OF VALUES OF F BY ANALYSIS OF VARIANCE

AND COVARIANCE I:N THE IMMEDIATE AND ONE-WEEK RETENTION TESTS

e _ = . .- »
s G, TR AR s S Rt S B s R
EN : - PR |

Immediate Retention Une~Week Retention
l Analysis of Analysis of Analyeis of Analysis of
Measure Variance Covariance Variance Covariance
8 "Perceptual
Choice 1.78* 1,84 1.23 1,43
» "Graphemic"
I Choice 1.99* L.97* 0,85 0.89
- "Writing" 1. b4h* 1.3%8 1.68* 1.88*
l "Color"
Comprehension 1.19 1.13 1.2k 1,20
l "Figure"
tComprehension 2.98% 3,07%%" 2.8g%nn 3,60% %%
| l Reading
:“ Comprehension 2.55%* 2.68%%» 2,90 ** Z.2Lnnen
' Total |
Comprehension 2.11* 2,16** 1.83* 2.11*
" l P = o25
| P = .10
3 s6¥p = 05
I *ERED = 025




category of perceptual representations in each of the studies

should give more information on the relative effectiveness of dif=-

ferent categories of perceptual representations. Comparisons

between mixed and single categories of perceptual representations

should also be made (the design of this study did not permit such

an analysis).

Training with perceptual répresentations is obviously less

dependent on verbal ability than training with graphemic représen-

tatione, The scores of the subjects trained with graphemic

representations generally showed higher correlation coefficients
between vairious measures of listening and reading comprehension
and the SCAT scores than those trained with perceptual representa-
tions. Many of the coefficients were gignificant at P = .05
immediately after training. They were even higher one week later

(Table 49). This is understandable s%nce the SCAT score is heavily

dependent on verbal ability. This increase in correlation one week

after training betwecn the measures of listening and reading compre-
hension and the SCAT scores was also observed for those who were

» trained vith perceptual representations. However, the indication

seems clear that the development and retention of listening and
reading comprehension is more dependent on the subject's mental
ability when he is trained with graphemic representations inan with

perceptual representations.

Influence of discriminative context:

Thie study was designed as an exploratory investigation of

the influence of the discriminative context. The discriminative
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contest employed included perceptual representations of different
categories, namely, colorzs and line-drawings of geometric figures
and common objects. However, the context actually probably
functioned very little as a djﬁcrimigggixg‘cdntext since the rele-
vant stimulus was always lndicated with an arrow. The subject
could simply look for an arrow and then focus his attention solely
on the representation thus indiéatedﬁ Any perceptual or conceptual
influence exerted by the other stimuli in the context was more or'
less incidental.

The same may be said of those who were trained with graphemic
representations. The subjects who wers sixth graders should be able
to pay attention only to the English word (graphemic representation)
indicated with an arrow and ignore the others in phe context.

However, the results of the study generally suggested that
the influence of the context was interfering, though the obtained
differences between the groups with diecrim?native context and
without discriminative context did not reach an acceptable level
of significance.

Additional studies on the influence of discriminative con-
text shopld be conducted with perceétual representations of a
single categoryl(nogo, colors or geometric figures). It is also
essential that the subject should be required tg make a choice irom

among several alternatives so that he must discriminate the rele-

vant stimulus from others. “
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comprehension:

This study was primarily concerned with the development of .
listening comprehension. The paradigm of training called for
learning from modified paired associate lists in which the stimu-
lus term (foreign-language word) was heard by the subject and the
response term (perceptual or graphemic representation) was presented
visually. This paradigm of learning is by no means the most power-
ful one, but the results generally indicated strong and lasting
listening comprehension. In fact, a number of subjects in all ex-
perimental groupe reached the maximum possible score on some or all
of the measures of listening and reading comprehension, on both
immediate and the one-week retention tests.

This is remarkable in view of the fac’t that the subjects were
allowed very little active part in learaning. They were not allowed
to pronounce foreign-language words. They did not call aloud or
write graphemic representations. They simply listened to a tape
recording and read the training booklets. This seemingly passive’
learning a;tuation nevertheless rssulied in sufficiently strong
listening comprehension.

The child spends the first few ycars mainly in listening to
adult utterances. His listeninz comprehension‘fériﬁ&eeeds his
ability to speak in the early stage of language development. How-
ever, in the audio-lingual methcdofmlearning a second-language,
it is customary to encourage the student from the heginning to
imitate the inastructor's pronuﬁciation of foreign-language utter-

ances. The student is usually not given suificient opportunity
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for simply listening to foreigen-language utterances. Initial
development of listening ccmprolension alons is usually not empha-
sized.

dowever, one of the implications of thie study is that
listening may be a very powerful avenue of learning, end listening
cemprehension can be enduring learaning. This is further attested
by the phenomenon of raminiscenc; which showed significantly higher
retention scores & week iater then immediately after training,
dowevur, as has been menticned, the power of listening in verbal
learaing must Lo tested over a longer period of time than allowed
in this study.

Further studies smploying listening as an avenue of learning
must be designed to determine ihe optimum arrangement under which
listening comprehension moy be developed. For instance, listening
(e.g., sound of "aka") may be followed by the graphemic or percep-
tual representation (as in this study) by listening (e.g., sound

of "red"), by the perceptual representation and listening (e.g.,

red color and sound of "red"), or by the perceptual representation

and performance (e.g., picking up red paper), etc.

Reading compruhension
This study showed that direct transfer may take place from

listening comprehersion to reading comprehension at least on the
single-word utterauce level when the orthography of the second
langusge is very similar to that of one's native language.

During training the subjects were not allowed to pronounce

the foreign-language words, They heard the foreign-language words
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but did not see the orthographic transcriptions of these words,
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They read the orthographic tramscriptions (or Romanized spelling)

of these words for the first time in the test after training.

However, the subjects showed no more difficulty in understanding

w'at they read (or Japanese words in Romanized spelling) than

what they heard (or Japanese words pronounced by a native speaker)

in the test.

One implication is that an effective training in listening

comprehension may go & long way in helping the student in the

development of reading comprehension if the foreign-language is -

presented in orthegraphy similar to one's native.language.

Reninigcence

Cv<

Generally the scores on the one-week retention test were
significantly higher than those on the immediate retention test
for all experimental groups. This is remarkable in view of the
fact that the subjects were not corrected for wrong rzsponses
they made in the immediate retention test and did not have an
opportunity to hear the Japanese words again until the oqg»week

%
retention test, The higher scores in the second retention test

were due to correct responses made where the last responses made

were wrong.
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CONCLUSIONS

The following conclusions were drawn from the results of the

present study:

1. Training with perceptual representations reesalted in
&
superior listening comprehension of the Japanese words used in this

experiment than training with graphemic representations when

measured immediately after training by the ability to choose prbper

perceptual representations ("perceptual' choice) and graphemic

representations ("grephemic" choice), However, the superiority in

listening comprehension thus measured largely disappeared one week

after training.

Hypotheeis 1 was confirmed by the results of the immediate

retention test.

2. Training with perceptual representations resulted in

superior listening comprehension of the Japamnese words used in this

experiment than training with graphemic representations when

measured one week after training by the ability to write the English

equivélent for a Japanese word ("writing").

Hypothesis 1 was confirmed by the results of the one-week
retentioa test.

3. Training with perceptual representations resulted in
superior read. g comprehension of the Japaneese words used in this :
experiment compares to training with graphemic represeniations when

it was measured both immediately after training and one week later.
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L., Training with or without discriminative context of
perceptual represeatations did not result in significant differ-

ences in listening comprehension either immediately after training

or one week later.

Eypothesis 3 was not confirmed.-

5. Training with or without discriminative cpntext,of

graphemic representations did not resuit in significant differen-es

in listening comprehension either immediately after training or one

week later. “

Hypothesis 4 was not confirmed.

6. Training with graphemic representations without discrimi-

native context resulted in better listening comprehension of "figure"

names thazn training with discriminative context of graphemic repre-
sentations when it was measured one week after training.

Hypothesis 4 was confirmed in the one-week retention test for

"figure" name.

7. There seems to be direct transfer from listening .compre-

hension to reading comprehension when ‘similarity of orthography

exists between the second language and the native langusge.

8. Training with perceptualyrepresentations generally
resulted in mqiesignificént reminiscence one week after training
than training with graphemic representutidns.

‘9; Reminiscence for "figure" names was generally more sig-

/
nificant thap reminiscence for color names.

10, Training with perceptual representations not only

resulted in better listening comprehension but depended less, on
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mental ability than training with graphemic representation. How- %\

ever, the deveiopment of more permanent listening compreaension

seems to depend on mental ability whether training is done with sﬁ

perceptual or graphemic representations.

Implications for verbal learning and further investigation:

1. Verbal learning begins with listening in humans, and a
verbal learning paradigm involving listening applied to training

probably will result in lasting verbal comprehemsion ‘both listen-

ing and reading). Experimentation in verbal learning should

incorporate liétening in its designs in order to explore¢ the func-

tion and nature of listening in human learning.

2. Verbal learning paradigms with two different modes of

stimulus input (e.g., listening and perceptual representations, as

A I R e St

I A

in this study) when applied may result in superior retention,

greater than that achieved by applying paradigms with one mode of

stimulus input (e.g., traditional paired-associate studies with

both the stimulus and rssponse terms presented in printed form).

Verbal learning must be studied by compaiing single modes

of stimulus input (e.g., visual) and different modes of stimulus

input (e.g., visual versus auditory).

‘Paradigms which involve within-mode comparisons may include
the following:
(1) ﬂGrayhemié?}epresentatienv--« graphemic representation

(e.g., nonsense syllable -- Engliah vprd).
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(2) . Graphemic representation -- perceptual representa-

i 41, _‘ RN -
S 3

tion (e.g., nonsense syllable -- patch of color).
Audit .y
(1) Listening -- listening (e.g., sound of "“aka" ==

sound of "red").

Paradigms which involve between-mode comparisons may include
the following:

Vieual-auditory or auditory-visuval

(1) Graphemic representation -- listening (e.g., AKA --
sound of "red").

(2) Perceptual representation -- listening (eogg, patch
of red -- sound of “aka").

Auditor -performance

(1) Listening -- performance (e.g., sound of “yaburu" -~

tearing paper).

Visual-performance

(1) Graphemic representation -~ performance (e.g.,

YABURU -- tearing paper).

In lications for foreign-language teaching and further studies:'

1. Pupils with both high verbal ability and low verbal
ability seem to develop better listening comprehension with percep-
tual representations than with graphemic representations. However,
the relative effectiveness of differegt‘categories\of perceptual

representations must be further investigated as suggested by the

comparison of "color" and "figure" comprehemsion in this study.
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2. Initial emphasis on the development of listening com-
prehension not oniy\seems natural according to the pattern of
language development in early childhood but seems wise because
listening comprehernsion may be developed with apparent ease to
considerable strength with the aid of perceptual representstions
as indicated by & number of subjects reaching the maximum possible
score and by siguificant reminiscence.

3, Initial emphasis on the development of listening com=-
prehension seems to be justified further by direct transfer from
listening comprehension to reading comprehension when similarity
of orthography exists between the second language and the native

language.
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APPENDIX A

| | EXERCISE SHEETS

kj Matching Exercise

Draw a line between each word and the picture or color it represents.

Blue

——
f—l
(3

St}
{3

i] 2., Chair | 3
O |
I
; LJ | ) q 2
. 3. Yellow |  Buue | .

&q ‘ ‘
| H L, Circle ISh

5. Window \ YELLOW;ﬂ
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APPENDIX B

THE WORD LIST FOR THE LANGUAGE TEACHING BOOKLET

I. The Word List for Condition 1

1. Blue 25, Window

o et S e
. : i
_ L . Y . :
-
_A v- g -I.\» 5 i
-+ hd i
- H
] N

| ' 2. Square 26. Green

Chair 27. - Star

-
w
[}

. Flower 28. Red

B

De Red ‘2‘910 CirCle

_—

7. Circle 31, Yellow ig

4
5
6. Orange 30, Chair
7
8. Window 32. Orange ‘£
. g

« Yellow 33. Black

—
=
°

Star 34, Square

ll. Green 35, Blue

., e

et it S mEeh e e e

12. Black 26. Flower Ef

13. Chair ' 37. Square

14, Circle 38, Blue

15. Red 39. Flower

16, Flower : 4O, Red

o P i LR

17. Orange 41  Chair

. ii,»,lﬁ_g

18, Window o 42, Yellow &

19. Green | - 43. Black

20« ’ Stax‘ " l!-l‘-a ui,!ld@'
21, Black e 45. Green

22;*_Bide : . S 46, Circle | .ﬁ

»'f%3415q2are R | - 47, Orange

LIGIl?i\ . Star
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1.
2o

5
b,
Se
6.
7.
8.
9.

- 11,

12,

(___

13.
1k,

5.

E;,”u, e A:,'

16.

17.

AN (. |

;| S 19.
\?”va“nf%"r(f - 20,
-8

21.
=

10.

I1I.

Black
Square
Orange
Yellow
Circle
Square
Green
Star
Yellow
Orange
Green
Blue
Chair
Window
Blue
HFlower

Black

Flower

Green

Green

'<cifcls

© Black
2k, Chair

The Word List for Condition 2

Blue
Circle
Chair
Blue
Window
Orange
Yellow
Window
Flower
Star
Red
Star
Star
Circle
Orange
Circle
Orange
Window

‘Chair

 Blne
sk
‘Red

Green .

'?jtgllow*.(

Red
Window
Green
Flower
Red
Chair
Circle
Square
Chair
Black
Flower
Black
Flower
Yellow
Red
Red
Yellow
Orange
Square
Star

Window -

Square

 Cirele
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25.
26.
27
28.
29.

35.
36.
37.
38.

Circle
Green
Window
Chair
Blue
Chair
Square
Chair
Black
Yellow
Blue
Yellow
Orange
Square
Flower
Window
Chair
Window

Orange

b, Window

Yindow
Black
Blue
Red
Green
Flower
Yellow
Star‘&
Circle
Square
Orange
Window
Green
Blue
Yeliow
Red
Flower

Red

‘Black
. cirele -

Red
Flower
Star
Square
Circle
Red
Green
-Orange

Flower

Star i
Black

Flower

Square

Chair

e A e st it i St T

\
Star
Green
Black
Yellow "
Blue ,’; i




( ) Flower

L “‘u..:‘ .

( )| vErLow |

I
( ) Circle
( ) Black

ANESE WORDS

lower
\

APPENDIX C
( ) Circle

()F

XERCISE SHEETS FOR JAP

E

( ) Orange
( ) Window

L.

T e



Chair

O

€

rcl

()ci

( ) Window
( ) Window

2
b,




1. ( ) Squaxre ( ) Yellow ( ) Circle ( ) Green

( ) Yellow

L, ( )' BLACK
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2. ( ) Green ) Black ( ) Orange ( ) Yeliow

3. ()| YELLOW

o
-’
g
& |
oo

k, ( ) Chair - () Red ( ) Square { ) Orange

{ ) Square




29
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2. () ( )I GREEN | ()

. .é‘ T LTI, R

3. « )! GREEN l ( ) | orRANGE ¢) ( )] BLACK |}

+

L

5. ( ) Flower | ( ) Window { ) Orange ( ) Yellow

6.

N |
l
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2. () Green ( ) Red ( ) Flower ( ) Circle

I
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Check the correct English meaning

Japarese Word

for each Japanese word.,

English Meaning
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1.

2.

Do
6.
9.
8.
Q.
10.
1l.

12.

Hoshi.

Mikan

Keyro

Midori

Mado

Kuro

Maru

Isu

Hansa

Awo

Shikaku

) Green

) Black

) Chair

) Green

) Flower

) Circle

) Window

) Chair

) Blue

) Flower

) Blue

) Black

) Blue

) Orange

) Yellow

) Chair

) Wiandow

) Black

) Circle

) Star

) Orange

) Circle

) Red

) Green

( ) Star
{ ) Yellow
( ) Circle

(" 3 quare

( ) Orange

( ) Window

() Yellow
( ) Flower
( ) Red
{ ) Red

( ) Star

{ ) Square
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APPENDIX D

EXERCISE SHEETS FOR JAPANESE WORDS II

1. ( ) Circle ( ) Window ( ) Red ( ) Green

2. ()| GREEN | () |BLACK ( ) JORANGE K )}YELLOW

Se ( ) ‘Circle
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RED

o~
a®

( ) Window

( ) Black

( ) Crange

( ) Blue

2.

3.

T
/ i’

.




( ) Grean

( ) Black

2, ()] oReEx | ¢ )‘ RED ()

3. ( ) Yellow ( ) Blue ( ) Flower ( ) Circle
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2. ( ) Blue

)

YELLOW

( ) Black

3. ( )] BLAck

Se

6,4 , :J

1: BLUE

()

{ ) Green

| O
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¢ )| oremn

( ) Square

RED l( )|YELLOW |




1. ( ) Black ( ) Circle ( ) Flower ( ) Chair

(S SS5N M ==

2.

s

N
m

3.

4, ( ) Black ( ) Square ( ) Green ( ) Yellow

5. () ()] ORANGE | ( ) | YELLOW

€. ( ) Chair () Stax ( ) Orange ( ) Yellow
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( ) Orange
( ) Square
{ ) Flower
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( ) Red

( ) Flower \
( ) Window

O}

( ) Red
( ) Square

( ) Chair

( ) Chair
( ) Circle
( ) Green

1.
2.
3.
4

5
6.
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Check the correct English meaning

Japanese Word

for each Japanese word.

English Meaning
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Bl o g R e O W) o

1.

2.

9.

10.

© 11

<12

Hana

Awo

Shikaku

Kuro

Mikan

Keyro

Isu

Maru

Hoshi

Midori‘

Mado

Yellow

Blue

Yellow

Black

Chair

Square

Chair

Blue

) Chair

) Window

) Green

) Circle

()

( ) Window

window

Orange

Square

Circle

Star

Yellow

- Flower.
- Green
) Red

- Blue

Black

) Flower
) Black
) Star

) Flower
). Orange
) Green
) Red

) Circle

) Square

( ) Star

N

( ) Flower

( ) Red




